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PREFACE TO REVISED EDITION 


The present revision of this text has been a thorough one. As 
an illustration of the evolution of the subjects dealt with, it may- 
be said that the new material now presented exceeds in quantity 
the subject matter of the first edition. 

The purpose of this book is to present in compact outline a 
survey of the state of the art of business management as it exists 
in the United States, at this time. 

The treatment aims to present practice with reasonable fullness 
of detail but, wherever possible, to deduce and formulate the gen- 
eral principles, or the philosophy, controlling action. 

The chief outstanding characteristic of this book is the inclu- 
sion, for the first time in such a treatise, of a full discussion of the 
underlying general principles of administration, which govern 
all efficient joint enterprises whether of a business nature or other- 
wise. The reader is earnestly advised to ground himself thor- 
oughly in those principles, for upon them rests the larger part of 
the executive policies and practical rules employed in business 
enterprise This material is to be found in Chapters VII — The 
Administrative Organimtion, VIII — ^Administration. Orders and 
Howards, IX— Rules of Administration, and X — Morale and 
Leadership 

Othc^r foaturOvS of this book, to which special attention is 
invited, arc. a careful restatement of scientific management, 
indicating the real source of union antagonism (Chs. XI, XII); 
a presentation of the newly-developed subject of employment 
management, with materials upon mental tests, trade tests, job 
analyscKS, and rating scales, which were developed by the Com- 
mittee on Classification of Personnel, and used in the United 
States Army during the World War (Chs. XVII, XVIII); an 
analysis of the elements involved in wage bargaining, together with 
new material on wage payment plans (Chs. XIX, XX, XXI); 
and, under the heading “ The Selling System,'^ a discussion of the 
problems involved in setting manufacturers' prices (Ch. XXIV). 

Ill 



IV 


PREFACE TO EEVIRED EDHION 


The chapter on Fatipjiie einho(li(\s itew injUiC'naJ re(‘,<aiily inad(* 
available by the researches of the British Health of Munition 
Workers (Committee, and the British In<lustnal I^^ati^iu^ Res(\arc,h 
Board. 

The chapters on Location and Traffic (IV ajid XXVI)^ takiui 
together, present the geographies ol tune, <^osl», powi'r supply, 
labor supply, and competitive inkuisity, wiiic^h must» la.rg<dy 
supplant the concepts of physical geography m the exinnitivc^’s 
calculations. 

In connection with Purchasing (XIV) the use of scientific 
specifications is emphasized, and illustrative material is drawn 
from the work of the Federal Specifications Board. 

What was said in the preface to the first ediiaon sf.ill holds good, 
namely. Throughout this book two things have beiui luTl in 
mind: to trace the application of the" scicudafic nudhod in indusi.ry, 
and to point out th<^ efficiency and the charm of an cMionomic 
policy based upon welfare and servicK^d^ 
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THE ADMINISTRATION OF 
INDUSTRIAL ENTERPRISES 


CHAPTER I 

THE NEW METHOD AND THE NEW SPIRIT 

The history of the last century of American industry considered 
from the point of view of the evolution of methods of business 
organization and management, may be divided into four periods, 
namely, those of the pioneer, of the inventor, of the captain of 
industry, and of the modern professional executive. 

The Pioneer Period. — The first period was, for the eastern 
portion of the United States, a time of mixed farming and petty 
shop-keeping, made significant by the gradual growth of the shops 
of mechanics into small manufacturing establishments, and 
enlivened by the dashing seamanship and venturesome foreign 
trading of the merchant marine. In the West it was the day of 
the pioneers who wagoned their way to the frontier, built cabins 
of logs, cut down the timber, split the rails for fences, cleared the 
fields, surveyed the roads, established local governments, and did 
all the many kinds of heavy work required to convert the wilder- 
ness into a habitation fit for civilized man, and to make simple 
beginnings in the basic arts and crafts. 

¥ot a long period, economic growth meant the mere spread of 
the settled area westward, with increase of population, and 
enlarged totals of production, and the multiplication of business 
units on the same plane of method and purpose. Throughout the 
country there prevailed a condition of individualistic effort. Every 
man\s business was his private affair Methods were crude, and 
reputations were local It was rather good health and native 

1 
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shrewdness which brought success than systeniatic knowledge or 
far-reaching policies. As the tinies were slow-nioving, they (jailed 
for patience. As the methods wctc those oi trial a,iul (‘rror^ they 
emphasizcHl t<nia(*ity of purpose. The economics virt.ues (jxt/ollc'd 
were self-reliance and such basic things as industry^ (H^onomy, and 
freedom from d(‘bt 

The rcjpresentative thinker of this peniod was Ikmjanuhi l^'ra-nk- 
lin, whose terse s(mtenc(\H, put into th(j mouth of Poor Rujhard/^ 
expressed the prevailing philosophy of tlu^ day. dlui most* widedy 
known sentence of Frankim is, Honesty is the l)(\st. policy.'^ Of 
debt he said, referring to imprisonment for debt, Think what 
you do when you run mto debt; you give to another power ovea* 
your libel ty.^^ He both practiced and preacdicKl frugality and 
industry. Take care of the pence', the' pounds will take care of 
th(uns<dv(\s.^’ sma-ll l(‘ak will sink a grea.t ship/^ ^Mt is 

hard for an caupty bag to staml upright.^^ A shilling spent idly 
by a fool may lie pnhed uj) by a Avism* pi'rson wlm knows betU'r 
what to do with it: it is, th<‘r(don', not lost.'^ Diligimci' is (he 
mothc^r of good lu<‘k.” The usijd kty is always bright.’^ Ho 
that hv(JS on hop('S will die fasting,^^ Since thou art not sure of a 
minute, throw not away an hour.^^ The way to wealtli is a.s 
plain as tlie way to marktd*. It d(‘p(mds chndly on two w^onls, 
industry and frugality.^' Thus waa laid what may be <*alled tiu' 
foundation course of the structure, of business policy,- laid wit.h 
maxims of an emphatically pi'rsonal syskau of (anjiiomics. 

It is not to be thought that iJu' pioiuH'rs wer<' witliout visions. 
Their circumstaiujes w(jre crampcnl, but their thought wmit fivcly 
forward to a far-(liHt.iint fuiuro wluni th(>ir childnui Hhould rt-ap 
whoro they had sown. 'Pho viotoiy was not to nioro parsimony 
and patience, and tlui weak(ir oconoinic virtues, hut to indusf.ry 
animated with lH)IdnoHH, planning touched witln iniagina<,ion, and 
aacriiicc sustained by a vision of a now states aiul a fain>r civ- 
ilization. 

The Period of the Inventors.— -The second p(>riod WiW inau- 
gurated by the inventors and builders. A small group of colonial 
inventors, including Fulton, Franklin, I'lli Whitney, Samuel Slater, 
John Stevens, and that universal but nogI('ct('d gemius, Oliver 
Evans, struggled against the handicaps of crud(‘ apparatus, small 
capital, and defective patent laws. With the coming into prom- 
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iiienco of buch men as Thomas Blanchaid, S F B Morse, and 
lOlias irc)A\e, Ihoio began a succession of mechanical geniuses which 
lias boon continuous to the piesent day To it belongs Peter 
Coopei, non manufacturer and builder of the first ^American loco- 
molive, Geo II Coiliss, the pcifecter of the steam engine, Obed 
Hussey and Cyrus iMcComuck, inventors of the reaping machine, 
James B Eads, fust American buildci of iron-clads and great steel 
budges and the inventor of the jetty system, Alex. L Hollej'-, 
peifector of waterworks machine and John Ericsson, inventor 
of the screw propeller and the hot-air engine and builder of the 
Monitor, To them, and men like them, it is due that the canals 
and trunk railways were built, that agiicultuial implements were 
dcMsed to handle the immense farm aieas of the West, that the 
colonial iron-working shops grew” into factoiies, that the pimcipal 
Tiuichme-tools w’cie peifected to accurate and semi-automatic 
opoiation, and (hat the piinciple ot interchangeable mechanism 
was jicilected and gi^Tii to the world “ The fust billet of Besse- 
nu \ ste(‘l ivas pioduced in America m a little furnace at Wyan- 
dot <e, iKMi Dot 101 1, in 1801. The fiist band-sa\v w'as brought 
fioin Pails to Now Yoik in 18G9 The fiist middlings purifier, 
e^^ential in llie milling ol haul w’hoat, was built m Minneapolis in 
1870 Tile twino-bindei w'as invented in 1874. In the wondeiful 
cenleiminl yeai ot 1870, thoic wcie given to the country the tcle- 
plioJK', the iiicandc'sccnt liglit, the typewiitci, and the first steel- 
iianu' building. In the middle years of the seventies the hor- 
hk'IkmI K^ealing and the refrigeration ol Iriuts and meats w’ere 
achieved, so that a gieat additional range w^as possible for the 
diotaiy ot (he nation ” ^ 

''riie‘-(‘ inventions incieasod the speed wnth ■which the virgin 
resourct's o( \]\o iiontuu could be exploited Inventive genius 
levoluiioni/ed the mechanism of tanning and lunibeimg, and made 
})OJ:sible a speed and scale of opeiations w’hich soon transformed 
th(; western larnistc^ads into something like the southern planta- 
tions, — but with machines as slaves, — and developed the saw’ mills 
fiom local custom shops into factories producing standard articles 
foi distant markets. The earty successes writh mechanism created 
such a coiibCiOLis pride in the nation’s inventive genius that suc- 

■* Tho Biismo‘=!S Adniinistiator, Edward D Jones, N Y , 1914. The 
Fnf»in((un<; M if>;.uin( C"o 
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(ic'dding stops in in(Iust.ri!il proffross <l('V(!lop(Ml tho railroad amaz- 
ingly on its moclnuiicial sid<f, and forced from mfiudp i.o adult stat(> 
all that class of manufacturing which depends chiefly upon 
machinnry. 

The Period of the Captains of Industry. - Whiles tho af.tack 
upon the frontier, gradually advancing from (.he Middle A^pst to, 
tho Far West, was still going on, and while inventing and lh(' appli- 
cation of engineering control were being pursued in a thousand 
ramifications, tho combination of great natural resources and 
labor-saving mechanism, when brought together in tho hands of 
men of great personal force as leaders, began to produce results in 
the way of powerful business enterprises and great private for- 
tunes, such as tho country had nevi'r before s(>en. 

Our first generation of gri'al. execuf.ivi's is of(,('n U'fi'rnHl t,o as 
the “ daptains of Industry.” 'Hiis f.if.Ie is dmivc'd from 'rimmas 
Carlyle’s “Fast and Fn'simt,” and fiom tlu' sentenci' (Book IV, 
< Ihapter IV) in which he says: “ 'I'Ik' h'adiTs of indusl.ry, if industry 
is ever to be led, are viri.ually the captains of l.lu' world; if tlimn 
be no nobleness in 1.hem, tluve will nev<*r b(> any aristocracy men'.” 
Upon tlu'se men was si't an ('conomic task of pi'rplcNiing varii'ty. 

Most of them were obligi'd (,o ea.rn <.h('ir own way from an early 
ago. With little schooling, they piclvial up the rudiments of a general 
and track' education as l,hc'y wenf. along. They ga,th(‘r('d f,og(>th('r 
the small savings, and (.hc'n l.lu' larger profits, by which (ht'ir for- 
tunes wc're consolidal.ed and t.h('ir c'conomic powc'r as propric'tons 
acciuircd. As their interests grew, and while uiuk'r t,h(' prc'ssure 
of current duties, thc'y had to k'arn by c'xpc'ric'nee (,h(» ('x<'euf.iv<‘’H 
art, and catch such glimpst's as tlu'y could of tho imik'rlying prin- 
ciples of administration upon which that art rests. To do all thi'sis 
things, and do them so wi'll that the solutions could set a ni'vv 
standard was so difficult that few, even of our richly gifted race, 
achieved notable success. Such a struggle calleil not only for all- 
round genius, but for an aggressive temper like thal. of Ihi' knights 
of the Middle Ages, or the condotticri of tho Italian Renaissanet'. 

From the many who endeavored, there were a few who em<>rg(‘d 
to eminence, by reason of a fortunate juncture of circumstance and 
talent. The names of such men as William Morris, Sf,(‘phen 
Girard, A. T. Stewart, George Peabody, J. J. Aslor, Gornelius 
Vanderbilt, Jay (boke, Oakes Ames, Henry Villard, J. J. Hill, 
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Andrew Carnegie, Philip Armour, C. P. Huntington, and Marshall 
Fich^'i^ve become a part of American industrial history. 

The captains of industry seized leadership by right of ability 
bill, techriically speaking, they secured it as the privilege arising 
from the ownership of great fortunes. They lived in a day when 
^ men generally managed their own capital. Living in a highly 
individualistic and self-confident society, they worked out rules 
of action, each man for himself. As their communities had 
broken sharply with European traditions, and had as yet little 
applicable history of their own, they entertained a poor opinion 
of lessons drawn from the past. As they were devoted to little 
else than industry, they saw few analogies between the adminis- 
tration of business affairs and the administration of other forms 
of social action. 

Being so much in a world of their own creation, they looked 
upon the administration of industrial enterprises purely as a process 
of each man minding his own business. Their organizations were, 
therefore, mere extensions of themselves, usually bearing their 
names, and ruled as their households might be. Enterprises so 
conceived were incapable of serving as a rallying-point for the 
loyalty of the various classes of persons who might become con- 
nected with them, so that persons of ability who worked for them 
saw no career other than through establishing businesses of their 
own. The owner alone was fully energized. He carried staggering 
loads of responsibility, driving affairs forward by individual energy, 
railicr than by the true administrative process of evoking and 
guiding the energies of others. 

Whatever reservations have to be made in praise, the cour- 
age and independence of these men must be recognized as splendid. 
''Fhey possessed a thorough mastery of details, as a result of the 
small beginnings from which they had started. They had the ease 
and speed of decision due to technical mastery and early imposed 
responsibilities. They were preserved from many errors of theory 
by a wholesome and intimate sense of reality ^ 

The captains of industry doubtless increased the productive 
power of the country very greatly; but their preoccupation with 
personal profit, and their lack of social sense, caused them to pile 

^ The Business Administrator, Edward D Jones, N. Y., 1914. The 
3<3ngine<‘ring Magazine Co. 
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xip problcinH whicR it has taken the l)o-itor pari, of a sonerai.ion to 
brinK tinder rcjwtonably coniplt'tc ooni.rol. d'Ii<' pi'riod <'xi.<‘iiding 
from 3900 to the piesent may be eonHiik'red traiiKii.ioiial in ehar- 
acter. It ha« Ix'en engaged m two gii'at miiii'i-jiriscis. tlx* i-lejuing 
away of the wreckage lolt by the cajitaiiiH of indii.stry, and i.Iio 
laying of the foundations for a new industry to be bursed upon 
scientific law, professional pride, and social s(>rvic('. 

The Begumings of Science in the Administration of Indus- 
try. — If it is permissible to mention a particular date, in eounoction 
with movements of an evolutionary character, it may be said 
that, from 1900 on, there began to bo apparent, in American 
industry and commerce, a now method and a new spirit.. Some- 
thing of this change can, perhaps, bo traced U> the, influimco of 
Theodore Roosevidt, whose stirring call to young men l,o devo(,e 
themsi'lvos to gmat cause's, and wlio,s(' vigorous combat wit.h (*vil in 
high places, changed the i.<'mi)er of American thought. Mon' 
can be at.tnbuh'd t.o the <(ui('(., pi'rvasivi' intluence of tlx' (mgiiu'i'rs 
who rose to ('.xi'cutive jiositions in indusf.ry. The ('ugiiu'crs wi'n* 
the first systematically trained nu'n to Ix' introduci-d, in any con- 
sidi'rablo numlx'r, into the ranks of Anu'rican ('xi'cutives. I'lx'ir 
knowledge of science, tlu'ir ri'spi'ct for fact, aixl law, tlx'ir thorough- 
ness in investigation, their obji'ctive t.('miK'r, and t,lx'ir profes- 
sional pride — prido not so mueh in pro(ii.s as in (.he tine art of (.he 
method — were now aixl nei'dcd in industry, (’hielly, however, 
the change must be attribut,('d to changt'd ('(mdit.ions. 

The literature of business organisial.ion and managi'nx'iit, which 
was a maganino and trade convention literature until t.he manuals 
appeared after 1910, was from the start roughly divisible into four 
categories, that pertaining to accounting and oflice nx'thods, t,hat 
having to do with equipment and physical proceasi's, that, sc'tting 
forth the charm of welfare activities, and that which mirrored the 
contest of interest and opinion with reference to rival marketing 
processes. 

Parallel with this literature, but involving a distinct group of 
interested persons, was that on welfare. Ktimulatcd by the pro- 
gressive activities of such firms as the National (lash Register 
Company, The Procter and Gamble Company, The H. J. Ileinz 
Company, The International Harvester Company, The United 
Shoe Machinery Company, The Colorado Fuel and Iron Company, 
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and others, there appeared in steady volume from 1904 on, dis- 
cussions having to do with the comfort and peace of mind of the 
employee. 

The literature of marketing appeared with the advent of the 
popular magazines in the middle nineties, for these provided the 
avenue for national advertising campaigns, and brought into 
prominence a new class of manufacturers interested in specialized 
merchandise, identified by trade marks and trade names. 

There can be no doubt but that after 1910, when the railroad 
rate hearings brought it to public attention, scientific manage- 
ment became the center about which practically the entire subject 
of business organization and management revolved. There was, in 
1911 and 1912, a great outpouring of books and articles upon it. 
Since that time there has been a steady discussion of the principles, 
and of additions to them, or extensions of them to new functions 
or new lines of business. 

The World War enormously emphasized collective control and 
comprehensive planning. It made every form of waste and inef- 
ficiency a Clime, and it greatly expanded the definition of what 
constitutes waste It enhanced the value and the advantage of 
the trained man, and it enforced economy in the use of every 
type of skill No branch of business practice received greater 
impulse from the War than that which has to do with the admims- 
tration of the human factor. Methods of selection were developed 
by the Committee on Classification of Personnel of the United 
States Army, including mental tests, trade tests, and the rating 
scale; all of which are now available for use in industry. The 
health of the worker was safeguarded by the formulation of shop 
sanitary standards, and by agreements as to hours of work, and 
as to the employment of women in industry. Medical super- 
vision and physical examination were introduced rapidly as stand- 
ard practice. In order that programs of production might be 
carried forward without the interruption of labor turnover or 
strikes, the various administrative functions which are now em- 
braced under the term employment management were given exten- 
sive application; and programs for the training of men in the basic 
principles of employment management were successfully carried 
out, in record time, on a large scale. The literature of employ- 
ment management has appeared in great volume since the begin- 
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nin| 2 ; of 191() Tho VVur ('niphasizcd <«lomo(;ra(‘y in govern- 
iiuait of busuicss, and candor to replaces secroi diplonuicy 
boiwoc^u nuinagcrnont and nion, as to (‘vory b^aXurc^ of ibc indus- 
trial relation. From ICngland was brought tho sugg(^s(-iou of tins 
Whitley councils. This has bocai promptly utilized her<j in tho 
shop cominittcH^ niovcmuuit. 

Tho War, so to speak, made a (pnek and pungent appniisal of 
the existing science and art of business, probing (nmry W(\‘ik spot, 
and bringing sharply up to the mark every laggard depa.r(.nKmt of 
practice. At its close American business was left as different from 
what it had been in 1900, as if a new world had been cK^atr^L 

The Professional Administrator. — Professor W. J. Ashley said 
in 1000: The United States is in a far more dynamic condit-ion 
than Faigland: methods of indusi-ry an^ inon^ rapidly eha-nging 
and industry is continually moving uil.o nmv buTif.ory. But iu a 
highly dyrumue society the funet.iuns of t!ie busm(\sH (uitu^preiunir 
approach their maximum of importaiuuy and th(^ mor<‘ irnpori.a.nt 
tiu' lunction of th<^ entn^preianir the mon^ highly devcdopinl, inev- 
ita,bly, is in<lustria.l individualism/^ ‘ In Am(‘ri(*a. tradii.ion a,nd 
custom aT(‘, so slight a forci^ that all poliei<\s a,r(^ biought e<ms(.a 4 illy 
ini.o corri'ctivii contact with th(‘ ul{.imat<‘ t<\st of elheiiaiey. Hen? 
th(' larger scale of op(»ra.tions ai’ts as a. soit ol miiu’oseope upon tlu^ 
economic tissue, mihugiug funci-ions, and udensilying the signifi- 
canei^ of ailministrativi^ agimcu^s, so tliat tlu* possibility of sys((‘- 
inatie preparation, scientific con(,rol, and of tht^ formulation of the 
rule of action as a principle, is schui, while* in snudl affairs num a-re 
thwarted in th(*ir analysis, and rely upon uncritic^al c^xpeuiemai,’^ 
instinct, ^Hhe hunch/^ and dc^pn^cuate mon^ careful methods as 
mere theory.^^ 

In America the economic (solution has b(*cm so rapiel aiiel so 
dynamic that all men have seem the fut.ure as a mysteuaenm and 
thnlhng possibility. The enormous domestics market looms in tins 
background of every proposcnl plan. Hence entcu-pnscs has an cte*- 
ment of the dramatic. Buch a world of businc^ss lias altracstcsl 
men of imagination. It has seized the attention, arouscnl the facml- 
ties, and challenged the value sense of every man of vision to prove 
himself equal to the occasion. 

* Surveys Historic and Economic, W, J. Ashley, N. Y., 1900. Long- 
mauB, Gree n Sc Co., p 412. 
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The work of the adinihistrator is beginning to be separate 
enough from that of the capitalist so that it is possible to perceive 
that the true art of administration is a thing which is in many 
ways distinct from the current process of acquiring a private 
fortune. We have long been familiar with the distinction 
between labor and capital: the two elements thrust widely 
apart by the introduction of the factory system. But we 
have not so clearly seen that this system is separating the 
administrator from the capitalist. So long as we have thought 
of owner-managers, we have confused administration with 
the economist's risk-taking,^^ and the business man^s money- 
making.” 

For the present, no doubt, the administrator looks upon him- 
self chiefly as the representative of the investors, and takes the 
traditional capitalistic attitude. But he is fast awakening to a 
consciousness of his distinctive function, and is learning to think 
independently, and formulate standards which are purely adminis- 
trative The administrative group finds itself in a pivotal position 
as the trustee of the property of investors, as the teacher and leader 
of the operative force, and as a delegate responsible for the preser- 
vation of certain public interests. 

When many persons become conscious of their life work as a 
form of art, or as a social service, and when their devotion to this 
work IS intensified by the Imowledge that many others, in the same 
field of endeavor, are united with them in a sort of invisible brother- 
hood, it is possible for their personal pride in individual achieve- 
ments to be so broadened and elevated by consciousness of class 
that it becomes professional pride. This feeling, which is so 
marked among scientific workers, has been, hitherto, but little 
developed m industry, for industry has had to contend with infinite 
diversity of institution, and with methods which were the progeny 
of tradition and makeshift. As a result of the movement to intro- 
duce scientific methods we may hope to see an industrial practice 
arise which, from its precision and appropriateness, will exert a 
charm as a true art, and will therefore provide a new center of 
interest to stand alongside the profit of the result; namely, the 
elegance of the means. As professional pride appears among 
business men we may be sure that two conditions are observed, 
for they are the bases of professional feeling, namely, that methods 
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are buHcul upoTi a Iwxly of prinoipk'H, and that ultimate aim,s are 
dif'iiifiod l)y th(» motives of Hocial , service. 

Of th(5H(' m!itl.('rrt an tliesy manifest themselves in English 
industry, Mr. 11. (5. Wells has said m his New Wojids for Old: 
“ ( )ne (sail only appeal to the intc'lligent reade'r to use his own 
personal observation upon the jHiople about him. lOvesrywhens he 
will sec the property-owner doing nothing; the profit-see'ki'r busy 
with unproductive efforts, with the writing of advertisements, 
the misrepresentation of goods, the concoction of a plausdilo 
prospectus, and the extraction of profits from the toil of others, 
while the real necessary work of the world, — I don’t mean the 
labor and toil only, but the intelligent direction, the real planning 
and designing and inquiry, the management and the evolution of 
ideas and m('l,hods, — is in tlie enormous majority of ease's done' by 
salarii'd iiulividuals working eitlu'r for a fixed wage and the hope 
of increments having no jiroporl.ional relatrion to the work done, 
or for a wagi' varying wd,hm di'finite limits. All the engini'ering 
design, all arehiti'cture, all our public si'i’viei's, the exipiisiti' work 
of our musi'um eontiol, for exampli', all the big wholesak' anil retail 
husiiK'sses, almost all big industrial eoneerns, mines, estati's, all 
these things are really in th<‘ hands of salaried or (piasi-salaried 
liersons. . . . They are only possible now beeausi' all thesi* man- 
agers, officials, ('inployei'H, are as a class unri'asonably hoiu'st 
and loyal, arc interesti'd in their work and anxious to do it well, 
and do not seek profil.H in every l,ran.saetion they handle, (livi' 
them even a small mt'iusure of security and tiu'y are content, with 
stimulating work; thi'y are glad to set aside the urgi'iit perpi'tsial 
search for personal gain that individualists have pi'rsuadeil t.liem- 
selvos is the ruling motive of mankind; tht'y are glad t.o set t.hese 
aside altogether and, as the phrase goes, ‘ get something done.’ 
. . . Self interest never took a man or a community to any other 
end than damnation. For all services there is neces.sarily a code 
of honour and devotion which a man must set up for himsi'lf and 
obey, to which ho must subordinate a number of his impulses. 
The must is seconded by an internal imperative. Men and 
women want to have a code of honour. In the anny, for example, 
there is among the officers particularly, a tradition of courage, 
cleanliness, and good form, more imperative than any law; in 
the little band of men who have given the world all that we mean 
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by science, the little host of volunteers and underpaid TOrkers 
who have achieved the tiiumphs of research, there is a tiadilion of 
self-abnegation and of an immense, painstaking, self-forgetful veiac- 
ity. These traditions work. They add something to the worth 
of evciy man who comes under them.’’ ^ 

The business administrator is so centrally set as an agency of 
progress that, taken at his best, he may be confidently recognized 
as the repiesentative man of action of the age. As such, he is the 
spiritual descendant of a long line of administrators of former ages, 
— the tribal leaders, spiritual princes, and knights-at-arms of past 
time A new profession, and something more than a new pro- 
fession, is in our time being produced. As it emerges there comes 
forth from sifted and classified experience the first pimciplcs of a 
new science of administration, in the light of which the adminis- 
trator begins to iindeistand the possibilities of his position These 
new principles are welcomed by those who have imagined the ideal 
and arc eager 1o find the moans for its realization They aic wel- 
comed l)y public opinion, which through multiplied interference 
witli the doings of ihc snpeiman as a mere money makei, has tes- 
tified to its anxiety for a new’ day of more libcial leadership. 

Whar is gradually making itself clear in economic evolution is 
that business adiuinisl ration is outgrowing the limits of piivate 
aifairs, and is becoming a branch of a much broadei art of adniiri- 
isliation of the inteicsts oi society. It may, therefore, look for 
inspiration in a widei field, and turn wdth profit to the history of 
all fonns ot joint effort. Military strategy will yield to it rules 
foi strenuous efficiency; statesmanship will sketch for it a broad 
philosophy, diplomacy will impait the secret of attaining hai- 
inonv. riofitablc study may be given to the methods m war of 
such men as Fiederick the Great, Napoleon, Wellington, Von 
('lauscwitz, Von Moltkc, Lee, and Grant. In statesmanship the 
principles of Machiavclli, Richelieu, Peter the Great, Pitt, Bis- 
maiok, Cavour, Washmglon, and Lincoln will demand considera- 
tion. In diplomacy the balance and finish of Sir Philip Sidney, 
Castiglionc, Chesterfield, Mettermch, Talleyrand, and Hay will 
challenge the emulation of the business leader. And so the execu- 
tive engagi'd in industrial affairs may be brought into that great 

’ From Now Worlds for Old, by H G. Wells, copyright by The Mac- 
luillaii (Xmipariy, 1908 
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company of loaders who, as Ooetho says, “ by docxls and actions 
give laws and rnlos.” 

The stndont of th(' nxccul.ivo art may pc!rcoiv(', in snob ninn as 
Napoleon, an aK(.onishing mastery of di'tail, coupled with weak- 
TU'SS in tolerating no ailvisors of iiuh'peiuU'nt mind ii.t (,lus court 
Unshalvabl(‘ dc'c.ision may bo seem in Lincoln, while in tlu' ])a,g('s of 
Ouicciardini ho may read of the fai,al irn'solution of ('lenient th(> 
Seventh. 

For the- effects of concentration upon principal aims he may 
review the life of Grant; while Lord Brougham will provide the 
picture of scattered energies. On compromise and the middle 
course Sir Henry Savile can teach him: while ('hatham will serve 
as an illustral,ion of a statesman rc'ady for ('xtreune measures. In 
Robert E Lee ho may observe tlu' function of ri'ligious faith in 
casing the mind of anxiety aftiT duty is pi'rformisl. Mdiciimcy m 
(l('f('a<- may bo illustrat'd by Wolsey’s ex (.raoi dinary fi'rfility of 
invention, Richelieu’s powi'r of making the most of all circum- 
stanci's, Mazann’s cool objectivi' ti'inpi'r, and Bi'iw'onslield's 
courage. 

If he wishes <o study the talents which levi'al ihemselvi's in 
spei'd of execution, thi'ii' is tlu' story of Sir Ih'ury 'Vane’s consi, ruc- 
tion of the English navy under ('romwell, while the philosophy 
of judicious delays extends from li'abiaii (.o .lolTrey. On the choice 
of men (Iromwi'll gives us thi' grand ti'st of moral force, saying, 
“ 1 raisi'd such men as had thi' fear of God bi'l'mi' thi'in, anil made 
some conscience of what they did, ami from that, day forward, 1 
must say to you, thi'y wi're nevi'r beaten.” 

If he would li'arn how proper limits may be si't to I'lToit, there 
is the history of Kri'derick thi' Great, who ni'ver ovi'rreached him- 
self, while, contrariwisi', in the policy of Laud and StralTord, 
denominated by the word “ thorough,” and in the answi'ring “ root 
and branch ” of the Parliamentary leadi'rs, he may observe f.he 
stern virtue of avoiding half-measuri's overs1.epping pracf.ical 
limits. 

In Wellington’s career he may trace, working (.ogi'ther with 
immense capacity and devotion, the result, s of aloolni'ss, and indis- 
criminate praise and blame, and finally, in his political life, intol- 
erance; while Julius Oaisar, that predi'ci'ssor whom hi' resembled 
in arras, challenges his admiration for his art, of making common 
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cause with his men, his astonishing power of searching out and 
rewarding those who deserved praise, and his leniency where the 
motives of his opponents were honorable. 

The literature of administration, with which the student who 
aims at the highest things should strengthen his mind, is vastly 
wider than the literature of business administration. First of all, 
there is biography, infinite in amount, from ancient Plutarch to 
modern Bradford, writing of Lee, the American, and varying in 
quality from the stern stuff which came from the heavy hand of 
Carlyle, to the light workmanship of La Bruyfere and Sainte- 
Beuve. For the study of benevolent tyrants — or the benevolent 
study of tyrants — there are Mommsen^s chapters on Sulla and 
Julius Caesar. For the r61e of intuition as an aid to leadership, 
there is Monypenny^s Disraeli, For tenacity of purpose there is 
Thayer^s Cavour, It is well to seek out the great analyzers of 
human motives, such as Samuel Johnson, Bacon, Bulwer, Goethe, 
and Emerson. 

The philosophy of joint action may be found in the wisdom liter- 
ature, extending from Proveris to Bacon^s Advancement of Learning, 
There is much of it in such maxim writers as La Rochefoucauld 
and Chamfort, as well as in the aphoristic paragraphs of Goethe 
and Schopenhauer, and of the wise Spanish prelate Belthasar 
Gracian. Besides these, there are pertinent treatises by lesser 
men not to be overlooked, such as Sir Walter Raleigh^s Cabinet 
Council, John Foster's Decision of Character, Lecky's Map of Life, 
and Sir Arthur Help's Essays, 

The early literature of political science, before modern constitu- 
tions so greatly hedged the executive about, is suggestive. And 
especially thought-provoking is the literature of the Renaissance, 
when the principles of politics were in such a formative and unrec- 
onciled state as the principles of business administration are now. 
And here there is particularly to mention the writings of Machia- 
velll It is well to accompany the study of the products of this 
penetrating mind with the explanations of Morley, Villari, and 
Lord Acton. 

Military science deserves careful attention, for it is, at present, 
the most highly developed branch of administration, with the pos- 
sible exception of political science. It differs from the latter in 
that little sacrifice of efficiency is tolerated for the sake of demo- 
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cratic distribution of power. The emphasis which this literature 
places on the rugged virtues imparts to it something of tiie strength 
of soul of the classics. The great work in this fudd is that of (ien- 
eral Karl von Clausewitz, the father of Oernian strategy. It 
bears the simple title On War. The writings of tJu! oflicers of the 
general staffs of Germany, Franco, England, and t.lu' United State's 
constitute a reliable body of professional treatise's, the general 
tone of which is surprisingly broad and philosophical. In this 
field the student is advised to begin with Lieut.-Col. Lincoln C. 
Andrews’ Leadership and Military Training ^ 

To offset the influence of studies from war, the student may 
turn to the literature of art, especially of that portion of it which 
considers art as a phase of self-expression, and as a source of 
pleasure in work. Here two names suggest themselves at once: 
John Ruskin and William Morris.^ 

The Scientific Method.- -We have said i,hat one of the chic'f 
objectives of American business evolution, during (bis geneiation, 
has been to base its operations mori) and mor(^ upon sc'ii'titilie. law. 
Industry is thi' greatest ('xiioiient of action in modern lilV: seieiuse 
is the chief exponent of modern thought; much is to be hojK'd from 
the union of the two. The contrast Ixdwi'eu the efficii'uey of 
science and the inefficiency of tradition has bei'ii so strikingly 
illustrated in medicine and surgery, and in warfare*, Unit the 
inference can no longer be reprcssi'd tliat scK'iice can liki'wisi* lu'Ip 
industry onto a higher plane of ('fficii'ncy. In a eouph* of di'cadi's 
the general attitude of business men toward science has changi'd 
from neglect or distrust to profound ri'spect. 

Already there has been convincing contact betwei'n seic'nee 
and industry. Science has devised many new procim's and 
compounded new materials and constructed useful instrumi'iits 
of precision. Some one of the many branches of engitu'ering 
now roaches almost every industry. Already the geologist 
directs the miner, while the lumberman begins to respect tin* 
forester, and the farmer asks for the appointment of a district 

iLeadorsbp and Military Training, Lincoln C. Andrews, PMladelpliia, 
1918 Lippmcott, 

2 See further, Education and Industrial Efeciency, Edward D* Jones, 
Proc of 27th Annual Meeting of the Am. Economic Aasru, 1914, ¥oL V, 

pp. 215-226. 
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adviser who has been educated at an agricultural college. As 
men of scientific training, the engineers are having a wide range 
of adniinisirativc duties thrust upon them, while in the demand 
for trained accountants and actuaiies and employment officers, 
may bo seen a hunger foi scientific control which has become keen 
in all departments of practical action. The general advance of 
practice is betrayed by the multiplied use of laboratories and 
planning rooms, in the rapid rise of a literature devoted to the 
search for principles applicable to industry, in the growth of 
university courses m business administration, and in the multi- 
plication of scientific societies for vaiious classes of industrial 
experts. We have already witnessed the formulation of a body 
of intelligent administrative principles for the control of the 
raw-matcnal industries, as the result of the conservation move- 
ment, and of the code of rules known as scientific management, 
for application to manufactuimg institutions. The restlessness 
now expiossed with the wastes of marketing promises to bring 
the distil biitivc mdustiies increasingly under scientific scrutiny 
The pi osont movement signifies that all the problems of industry — 
admimstiative, commeicial, and financial, as well as those of a 
physico-tochmeal chaiactci — arc to be looked upon as problems of 
science, to lie investigated with the care and thoioughness hereto- 
fore chaiactoiistic of scientific research only. 

Pasteur was once asked by an associate what scientific reason- 
ing was Ills answer was. "^Simply this: reasoning exercised 
with the salutary fear of self-deceit, and the firm resolve to 
avoid it ” 

The scientific method differs from ordinaiy thinking in degree 
rather than in kind It may be briefly described as the orderly, 
persistent, and thoiough use of the mind a sort of sublimated 
common sense It may be more fully described by dividing it into 
steps, as follows 

1. The analysis of the facts, problems, or conditions, which 
are made the subject-matter of study, into their elements, to 
improve the ratio between the difficulty of the subject and the 
natural vigor of the investigating mind, and to insure the col- 
lection of data in a form sufficiently disintegrated to be manage- 
able* President W D Scott, in one of his books says, “ It is a 
general law of psychology that all things tend to fuse, and only 
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those things are analyzed that must be analyzed. . . . We do 
not at first perceive the parts and unite them to form the greater 
wholes, but we first perceive the wholes, and only afti'r the jiroec'ss 
of analysis has been completed do wo pc'rceive f/hi* parts.” ‘ 

2. A veiy complcto, and even evhaustive colleeiion of data, 
sufficient to make it certain that thi' law of tlu' subject is fully 
recorded, and to reduce accidental errors and oth(>r variat,ions 
due to chance to a negligible, or at least to a definitely calculable, 
percentage 

3. The classification and arrangement of facts in such a telling 
manner as to show all significant agreements, differences, and 
concomitant variations between them, so that everything may 
be brought to bear clearly and definitely in answer to a given 
question, and so, also, that the ju.\iaposition of idi'as will finally 
lead the mind to take the fourth sti'p. 

4 The making of infiuenci's, or thi' drawing of conclusions, 
from the facts by induction, di'ducl.ion, analogy, or any oilier 
logical method, using ingemiily to choose (,1h> most effective 
ordei and combination of these methods, and imagination to 
increase to the utmost the vigor and span of the mind. 

In inductive reasoning the onkr of proeeduri' is from the 
specific to the general, bi'giiming with individual faet.s and build- 
ing up to prmciph'H Deductive' ri-asoiung passi's from tlii' gi'ii- 
eral to the specific, showing that, principles neei'ssitate <-erf,nin 
specific facts, or that restricti'd prineiph's ari' contained within 
those of a more general nature, filii'n* is no eonlliel, between 
the proper functions of inductive and deductive reasoning, t.he 
only matter for dispute is tlu'ir r('lat.ive tit.iu'ss in any part.ieiilar 
case, considering the nature of the siibj('e.t-matt.(>r, arid tlu' char- 
acter of the individual minds involved. Most persons use induc- 
tion and deduction m the most intimate alt,('rnat.ion. 

Analogy rests upon the perception of a like arrangi'ment 
between the parts of two distinct bodii's of truth, and the infi'n'tiee 
that what is true in one sot of circumstances is likely to be true, 
in some de^ee, of similar circumst,ancea The value of l,he 
analogy lies in the fact that by it certain cases, in which tlu' ri'la- 
tions are clear and conspicuous, can lie used to familiarize the mind 

' The Theory of Advertising, W. D. Seolt, Bo.stoii, 1903. Small, May- 

naid, pp. 98-99. 
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with the nature of a relation* so that, when similar phenomena arc 
studied, we are able to detect the presence of the relationship, 
even though it be subtle and partly hidden in its new form 

The inference or new idea which is the product of investiga- 
tion is not to be permitted at once to exercise full and unre- 
stricted influence upon the judgment, but only such influence as 
will facilitate the taldng of the fifth step. 

5. New inferences are to be subject to criticism and test in 
every possible way, by the use of established facts, to determine 
whether these inferences are truth or error. Ultimate reliance 
is placed upon the harmony of all parts of truth with each other, 
and upon the equal validity of truth for all normally constituted 
minds. 

6. The final step in the scientific method is to hold aU con- 
clusions easily and rationally, with open mind for the reception of 
new evidence 

When once a position has been taken as the result of an inves- 
tigation, the scientific temper exerts itself to avoid dogmatism 
and undue fixity of opinion. It strives to hold judgment more or 
less open on all complex matters, so that new truth will be hos- 
pitably received, while yet maldng necessary concessions to the 
rcciuiroinonts of immediate action through temporary policies or 
working hypotheses. 

Under failure much can be retrieved by a courage which is suf- 
ficient to look a situation squarely in the face, and so collect the 
necessary knowledge for a more successful policy. 

Those who think over their experiences, and deduce general 
conclusions from them, soon raise themselves out of the con- 
fusion of specific instances, pass beyond the limitations of rules 
of thumb, and liberate themselves from the laborious safeguards 
of mere retentive memory. As the late Professor WiUiam James, 
said. The best possible sort of system into which to weave an 
object, mentally, is a mhonal system, or what is called a ^ science ' 
Place the thing in its pigeon-hole in a classificatory series; explain 
it logically by its causes, and deduce from it its necessary effects; 
find out of what natural law it is an instance — and you then know 
it in the best of all possible ways A ' science ' is thus the greatest 
of labor-saving contrivances. It relieves the memory of an 
immense number of details, replacing, as it does, merely contiguous 
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associations by the logical ones of identity, sitnilardy, or analogy. 
If you know a ' law,' you may discharge your memory oi ma.ss<\s of 
particular instances, for the law will reproduce) them for you 
whenever you rccpiiro them."^ 

There are certain qualities of will, and atf.itudes of mind, and 
virtues of disposition which arc favoniblc to tlu^, usc^, of scientific 
method. Aware of the many imperfcaitions oi the Imman mmd — 
cramped as it is by habit, dulled by ignorance^ and swe^pt by 
emotion — the general attitude of the searclu^r aftcu* truth should be 
watchfulness with regard to himself and tokumice for the mis- 
takes of others. The greedy and anxious person, unduly con- 
cerned with thoughts of self-advancement, works with divided 
aim, the law of the subject and the law of self-intc'rest. continually 
clashing, so that energy is consumed by internal fric^tion The best 
mental work involves a certain abandonnuud, to i,h<' subjcM't, whi<b 
opens it freely to view throughout d.s entire^ panoiama wiiliout 
distortion. The pc^cc^ption of truth diunands (^omphd.e (eradica- 
tion of such preconceptions and pnejudictes as may pnw(uit duo 
allowance for any pertinent fact, it calls for hnead th of int.(UTst 
to welcome suggestions from any sounds and it r(H|uii(\s (concen- 
trated attention to make progress hy fully (uimpneluending eadi 
thing in its turn. The ideal is a llu(ent, wuisitivce, t-eaebabh' spirit. 

PaowLUMB 

The Civil War and American Manufacturing.- In 1800 it was staitHl 
in an official documcait: Within fiv(i yt^ars nione (‘otton spindh^H have 
been put in motion, more iron furna(*es (Ti^ctiMl, more* iron snuhed, mor(% 
bars rolled, more steel made, more (joal and copper miinal, hiinhc»r 
sawn and hewn, mon^ housi^s and shops (ionstrueted, mon* nmnufaetiaies 
of different kinds starUnl, and more p(^iroleum coll(Hit(‘d, refnuMi, and 
exported, than during any eciiial period m thci liisiory of tlu* <*ountiyf' 
Wliat was the effect of the Civil War upon manufac’turing in tlu^ Nort-ln^in 
states? Wliat was the extent, character, and hxiatiou (»f the I(‘ading lines 
of manufacture — ^such as iron, cotton, agricultural impIenumlH, slaughtcT- 
ing and meat packing, etc,, — in the period 18(J5-"1870? 

The Principle of Interchangeable Mechanism.-- What is the principle 
of interchangeable mechanism? When, and in what linens of maniifacl,ure, 
did it develop? Wliat branches of manufacturing has it influenciKl 


1 Talks to Teachers on Psychology, William Janu^B, N, Y,, 1899, p. 12CL 
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chiefly'* Wliat have been the principal consequences to industry from 
its introduction^ 

The Reaction of Industries upon Each Other. — Select an industry, and 
study the mannoi in which it has been effected, in recent decades, by the 
evolution of other industries, such as the iron and steel industry, the 
machine tool industry, the food industry, the textile industries, the lum- 
bcinig inclastnes, the clothing industries, the leather industries, the print- 
ing mdustiics, the heavy chemical industry, and any industries which are 
its supplicis, or competitors, or customers Give special attention to 
what are sometimes called key ” industries. 

The Influence of General Industrial Movements. — Select an industry, 
and study the influences -which have been felt m it from the chief move- 
ments of modem industrial evolution Among such movements may be 
mentioned, the rise of engineering, the introduction of industrial chemistry, 
the utilization of electricity, the spread of the system of interchangeable 
parts, the introduction of refrigeration and the sealed can, the invention 
of the tclo])hone, the tclegiaph, the typewriter, the rotary press, the auto- 
mobile, and of agiicultural implements, the use of structural steel, the 
intiodiiclioii of concrete, the advance of precision m the metal-cuttmg 
mduht.ues, the use of metallurgy, the introduction of scientific man- 
agement, the expansion of markets, the development of modern adver- 
tising and selling methods, the use m the cost of living, the exhaustion (at 
least lo(Mlly) of vanoius raw mateiials, the laismg and lowering of the 
t.ciiilf, the development of the liopics, the use of the corporation, the open- 
ing of the W('st, the grow’-th of laige cities, the introduction of modem 
plumbing, lieatmg apparatus, and artificial illumination, the mflow (and 
checking) of European immigiafcion, the World War. 

The Contemporary Movement for Efficiency — Select an industry and, 
from its hteiatuie and tiom interviews and correspondence with leading 
icpiesentat.ivcs, make a statement as to the projects for improvement of 
cflicacncy which aie now receiving the greatest attention, or which, m 
your 01)1111011, hold the greatest promise Consider engineering control, 
chemical control, elimination of waste of raw mateiial, economy of fuel, 
the use ol powci in new ways, changes of layout or routing, time econo- 
mics, im])io\ed coordination inside the plant or with outside agencies, 
inspection and quality control, effort to achieve artistic effect, improve- 
ment of mechanical equipment, change of location of establishments, 
impiovcment in accounting methods, evolution of mercantile aspects, 
regulaiization, production on a larger scale, improvement in employment 
management practice, etc , etc 

Underlying General Principles. — Read Xenophon's Memorabilia of 
Socrates, Book III, Chapter IV, and argue the case for and against the 
position taken by Socrates. 



20 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


BIBLIOGRAPHY 

General references on Inmness admimsiration 

Cabpentek, C. U. Profit-making in Sliop and IVianngonient, 

N. Y , 1908. This IS the pioiiocir manual on busuusss organization 
and management. 

Chxjech, A. H. The Science and Practice of Managtanoid., N. Y , 11)11 
The Eng. Mag Pub, Co 

The use of analysis and synthesis is discussed on pp 
Cleland, C Business Books foi Profit and Pleasure', Washington, 1922. 

American Library Association A bibliogiapliy. 

Diemee, Hugo. Factory Organization and Admimstrai.ion, N. Y , 1910 
Duncan, J C Pimciples of Industrial Management, N. Y., 1911* 
Dutton, Heney P Factory Management, N Y., 1921. IMacniillan 
By the Associate Piofcssoi of kac't.oiy Managintu'nt in NorUiwestein 
University. Contains piobk'ins 
Ennis, W. D. Works Managiauent, N Y,, 191 !. 

Geestenbeeg, W C Pimciples of Business, N. Y., 1922 Pnaitici'- 
HalL 

Going, Cxias. B. Principles of Tndusinal Engineering, N, V*, 1911* 
Jones, Kt)Waei> D. Article, Induslnal Organization and Ailminisiia- 
tion, The Encyclopedia Ameiii^ana,, N Y , 1919* 

Kimball, D, Principles of Industiial Organization, N. V , 1918 
Lansbuegii, IliGiiAiU) IL Induslnal Maimgenumt, N. Y,, 1928 Wiky. 

By the ProfesHoi of Indusl ry, Wliartou School, llmv* of Ikuinsylvania. 
Library of Factory Management. 0 Vols,, Cliiengo, 1915* A W, 
Shaw Co. 

Management's Handbook, N. Y , 192*1. llie Bonn, Id Pn\ss. A compre- 
hensive work written by various authors under tlu^ eddoislup of 
L. P. Alford. 

Maeshall, L, C. Business Adniinisiral-ion, CJiicago, 1921 Univ* of 
Chicago Press. A hook of bru'f sidc'cticms galheied widely from the 
literature of business admimsiration. 

ScoTT', W D Increasing Human Efiiciency in Buhuk^ss, N. Y , 1928. 
Macmillan, 

Shaw, A. W. An Approach to Busiiu'ss Proldems, Cambridge, 1920* 
Harvaid Umv Press. 

Sheldon, Olivee. The Philosophy of Management, N Y. a.mi London, 
1923 Pitman. 

Towne, Heney R. TIk' Evolution of Industrial Managimient, Indus- 
trial Management, Vol hi, April 1, 1921, pp 281 288 Authorita- 
tive leview of the dovelopinenis of the last 80 y<*ais. 



THE NEW METHOD AND THE NEW SPIRIT 21 


Walkeb, P. P. Management Engineering, N. Y, 1924 McGiaw. 
Professor of Industrial Engineering and Dean of the School of Engi- 
neering, Univ. of Kansas. Much on design, organization, contracts. 
Problems, Bibliography. 

References on the scientific method 

Beinton, W. C. Graphic Methods for Presenting Facts, N Y., 1914. 

Cabpentee, E C , and Diedeeichs, H Experimental Engineering and 
Manual for Testing, N. Y , 1911. Ch. I, Introductory, Ch. II, 
Appaiatus for Reduction of Experimental Data and for Accurate 
Measurement, 

Daewin, Chaeles F. The Life and Letters of Charles Darwm, Includ- 
ing an Autobiographical Chapter, Edited by his son, N. Y , 1887 

Gibson, Geo. A. An Elementary Treatise on Graphs, London, 1910 

Goee, Geoege The Art of Scientific Discovery, London, 1878 Part V. 
Very thoiough and suggestive. 

Peaeson, Kael. The Grammar of Science, London, 1900 See par- 
ticulail}’" Ch. I. 

Steong, T B Lectuies on the Method of Science, Oxford, 1906 Lec- 
ture I. The Scientific Method as a Mental Operation is by Thomas 
Case. 



CHAPTER II 


LAUNCHING AN INDUSTRIAL ENTERPRISE 

The Idea. — The first step in the inauguration of an enter- 
prise is the development of the idea that there is a specific busi- 
ness opportunity. This idea may arise from the knowledge of 
an unused supply of raw materials or an undeveloped inven- 
tion, from the observation of the inferiority of some ar(,i(i](! or 
service now holdmg the field, from a knowhnlgc! i.ha<. cerl.nm 
firms are making large profits or arcs turning away business, or 
from an impression that a favorabk; opporf, unify has at kmgth 
arrived for utilizing the luiowledge one has gained of a particular 
branch of business. 

Inasmuch as a sanguine disposition, coupk'd with youth and 
good health, makes now ventures seem attraetivi'; and sinci' 
there is a general tendency for minds whuih are “ mad(' up ’’ to 
collect only confirmative testimony and negh'cf. opposing evi- 
dence, special precautions should be taken in forming flit* first 
decisions. So prone are loving relatives to believi' tliat oiu* is 
capable of anything, and so politic are friends in leaving disil- 
lusionment to the course of events, that the busini'ss pion<‘(‘r 
must create subjective restraints to prevenf. Ix'eoming ovi'r- 
warmed by his own initiative, and to avoid being drivmi by false 
pride arising from the consciousness of being publicly commi(,ted. 
One should even go further than this, and si'arcli activi'ly for nega- 
tive influences and unfavorable signs. The records of business 
failures show that the presumption is strongly against the average 
new enterprise. 

Necessary Persons. — The success of most enterprises is 
dependent upon the quality of that small group of leading spirits 
which is free to assert whatever administrative talent it piMsesses 
by reason of the possession of full executive authority, and which 

22 
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is strongly stimulated to exertion by the pledging of estate and 
reputation. As this group is at first easily formed, but is difficult 
to alter latei on, the original choice of entrepreneurs should be 
carefully considered. Inasmuch as talents should conform to 
functions, there should be included in the original group a person 
able to deal adequately with each important phase of the business. 
This would ordinarily mean a financial man to take a leading part 
in raising capital and in keeping the finances in order, a technical 
expert to plan the processes of manufacture and recommend proper 
equipment, a selling expert acquainted with the market to be 
entered, and a general executive able to formulate comprehensive 
policies and to hold the various lines of specialized effort in proper 
proportion. 

The Market and Its Fluctuations. — In the analysis of the 
market a variety of questions suggest themselves. What is the 
present demand for the article'^ If there is no active demand, 
as in the case of a now thing, what is the need or potential demand. 
Judged by the relation the proposed product will sustain to present 
consumers^ habits and to articles which are already in use? Is the 
article a necessity or a luxury'? Will it be sold chiefly on price or 
on quality*? Is the industry growing throughout the country^ 
Is ibis growth rapid or slow, or is it normal, that is to say, 
a fairly constant function of the increase of population, which may 
mean an increase of about 11 per cent per annum? Will the 
market be steady or fluctuating*? The fluctuation of demand 
which muvst usually be encountered in supplying a luxury sug- 
gc^stvS that the production of some staple article, or article in 
special demand in hard times, be coupled with it. The more 
distant future of a projected enterprise raises the question of the 
manner in which the market will be effected by general movements 
such as the increase of population, a continued rise in the cost of 
living, the spread of education, the increase of restrictive legisla- 
tion, any improvement in the means of transportation such as in 
local trucking or in suburban electric traction, the continued 
settling of the West, the exhaustion of natural resources such as 
forest resources in certain localities, etc , etc. 

Price Minus Cost Equals Profit. — Examining somewhat more 
in detail the economic significance of a market, it may be asked, 
What arc the current prices? Has the price been steady in com- 
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parison with the prices of other articles, or is it woikirig io lower 
or higher relative levels ^ 

If the prices seem to be very high caution should he redoubled 
There is usually some catch. This is a couni.ry of a.(5tive and niteh 
ligent people, and there is an abundancii of ca-piinl arud axlniinis- 
trative talent on the lookout for opportumta's, so iha,t anytliing so 
obvious as a set of prices conspicuously out of line with nonnal 
profits cannot long endure. Investigation of such ca.sc\s should be 
directed to ascertain whether demand is not seasonal, or answer- 
able to some non-periodic fluctuation, or whether there is not 
some unnoticed accompanying free service rendcn^l, or whether 
there does not exist a trade group of products one element of 
which alone is permitted by custom to cany the profit which 
must suffice for the entire group. What is tlu^ depth of a. nuirket, 
that is to say, the elasticity of demand inuku prc'ssure of a.n increase 
of supply? What incn^asial produ(4iV(^ eapa.(*i(.y is in pi('pa,ra4ion, 
and duo to become effective m tli(>, nea,r futain*? 

From price's costs must bo subtra,ct;('d bc'forc' profds mv a.rriv('d 
at. The costs of a young and snuill establishm<*nt a-rc' not. (liose 
of a large and favorably known busin(\ss It is a,n ('asy nustaJvc^ 
for the founders of a wow business io <^arry a.way with thi'in llie 
ratios of the established businessc's from which thc'y resign, ajul to 
apply these ratios in the estimate's of a small eoiuv'rn, which, for 
the first few years, must carry the ('xt<ra ciost.s of (‘stablishing a 
going business. 

Policies of Dominant Interests.- In thc'sc' days of powc'rful 
corporations and of unrevealc'd alliance', s rc'stmg upon ha-rmony 
of interest, interlocking directorates, or joint banking eoni.rol, 

iJn studying the rc'lative niovc'mc'nt of gr'oups t)f piicn^s, ullowaiUH* must 
be made for the gc'neial upward tnaid Uu' rtHiord of liradstn'et/H PiicM' 
Index IS. 
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it is wise for a new business .to consider the temper of the opposi- 
tion it may have to encounter Care will be necessaiy, if the rela- 
tion of a projected enterprise to a dominant interest will be a 
weak one, such as to work upon a material which can only be 
secured from it, or to produce a product which can only be sold to it, 
or to furnish it with supplies or equipment which its factories 
use in such quantity that they could keep a plant of their own 
occupied The history of consolidation shows that the tendency 
to extend control from a given stage of manufacture back toward 
the sources of law materials is greater than to extend it forward 
into the field of finished products. 

Scale of Operations. — The proper scale for initial operations 
is, in one of its aspects, a function varying with the degree of cer- 
tainty of ultimate success Where experienced persons, backed 
witli ample' ca,pital, enter upon the production of a staple article, 
the fust, o])joet may leasonably be the puicly capitalistic one of 
attaining the e(‘onomies of pioduction on a large scale. But where 
the (\stal)lishmont oi a now enterprise involves the tiying out of a 
numboi ol ('xponmonts as to processes oi selling plan, the initial 
scab' ol ()])('! iitions should be as small as will yield the desired 
('xp(‘iiinr‘ntal knowh'dgo. Such a Inismess should aim to be at 
first as puK'ly as possible' an ontoipiise selling personal service, 
until tlu' ('\p('nirionts show that it is safe to use capital in it 
frec'lv A stiong oloincnt of unceitamty always means that 
iriv(‘stni('n{,s of ti pc'rnniiient and specialized character, such as 
those foi buildings, machinery, and manufactured stock, should 
b(' k('pt ill the minimum, and that long-term contracts for mate- 
rials, lor (,]u' seivK'os ol high-priced experts, or for the use of 
pati'ut lights, should be avoided It is sometimes possible, 
in making a Ix'gmning in manufacturing, to contract for such 
part.s or foi such sc'mi-mamifactured materials as require expen- 
sive' pkint, Ol as involve m their production only ordmaiy convert- 
ing piofits 

The smnJl beginning has many advantages The proprietors 
are (doselv m touch with details. Results are quickly known. If 
theio is siKxiess, the paiticular line of effort can be followed up 
promptly. If Uieie is failuie, a quick change will keep losses 
within smaJl figiues In a lew months or yeais the propnetois 
will ha\(' put tlu'nivselves thiough a tiaining school They can 
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then expand their operations with a grasp and safety not otherwise 
attainable. 

There is, however, to consider, as an on'sotLng (iircninstauee, 
the size of the average successful plant in <,he nulustry, and tlic 
probability that tho new csl,ablisluncnt (!an (ionip<>t(‘, on fair 
terms, in economy of operations. 

The scale will depend upon tho typo of industry pi-oposi'd. A 
study based on census data, and supplemented by informaliion 
specially gathered, thus classifies the industries which tend toward 
large-scale operation: 

“ 1. Industries which require a large capital investment, par- 
ticularly in plant and equipment: sugar refining, copper smelting, 
steel mills. 

“ 2 . Industries which arc monopoliivs, and which have a suf- 
ficiently large market to make opi'ratrion on a large se.;il(' f('asibl(>. 
This includes artificial monopolic's, suidi as tJiosi^ baw'd on patent 
rights, as well as the monopoli(\s by nature: public utilities, 1i>e 
manufacture of ice, etc. 

“ 3 Industries in which a nat,ural n'source is nniuired, and in 
which that natural resource is limited in amount and locahzc'd m 
geographical distribution: the manufacture of h'ail and zinc 
products. 

“ 4. Industries in which the product is capable' of standardiza- 
tion, and particularly in which a test for (piality is ri'iiuired: sugar, 
salt, meat packing, etc. 

“ 5. Industries in which th<' product is highly eompl('\ and can 
be constructed, therefore, only by an intricate fabih-ating sysli'in, 
or a large and divcisifiod organization typi'writc'rs, adding 
machines, textile machinery, and aut,oniobiles 

“6. Industries in which the pioduct is large in size, ri'iiuirmg 
complex equipment for construction and largi' capital mvi'stments. 
shipbuilding, locomotives, ordnance.” 

On tho other hand are the industries which Ic'iid t.h('ms('lv(';t 
to small-scale operation. Those arc classifii'd as follows- 

“ 1. Industries whose product cannot be standardizc'd and 
establishments which attempt to make products to suit the diffei- 
ing tastes of consumers Such industries pioduce ‘ tailoii'd ’ 
suits, high-grade furmtuic, art goods, finely bound books, etc. 

“ 2. Industries pioducing for a small markef,, such as fhose 
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rnanufactuiing artists^ inatci'ials, nets and seines, models and pat- 
terns 

“ 3. Industries m which the local market is small and whose 
product has a high transpoitation cost In the manufacture of 
artificial-stone products, or bricks in many localities, the activity 
could never be conducted on a large scale. 

“ 4. Industries in which the material used is widely scattered 
and cannot be concentrated because of high transpoitation cost or 
rapid deterioiation. Cheese factories and cider mills may be 
included in this class 

“ 5. Industries in which skilled labor is the chief element, 
such as engraving, job printing, etc , whose products are really 
services rathei than commodities ^ 

Partnerships, — It has been said, When you are considering a 
partner, do not be in too gieat a hurry — give yourself time to test 
him Choosing a partner is like choosing a wife marry m haste 
and lepent at leisure — in either case there is need for second 
Lhouglit and sure knowledge ” 

The paitneisliip i elation has many disadvantages for a business 
which IS to use much hxed capital, or m which individual trans- 
actiouh mtiy involve the creation of laige liabilities The partner- 
ship does not create an artificial poison, but mcicly establishes a 
limittnl s('t ol relations between natiiial persons Each partner 
IS an agent able to bind the others with icspect to all regular mat- 
tens, siieli as the buying and sellmg of stock in tiade, the employ- 
ing of s('i vauts and agents, the bon owing of money, or the issuing 
ol iK'gotiablo paper, and the compromising or leleasing of claims 
While th(' acts of a partnership are in the name of the firm, the 
i(\sponsi])ility cicnited is individual, resting upon each of the part- 
mns, and usually unlimited, no agreements between the partners 
to limit this liability having validity as against the claims of out- 
side uninloimcd paitics Vv'hen, therefoie, one member of a part- 
nership IS negligent, or commits a tort, or is guilty of a fraud, 
wuthm the scope of his authonty, his partneis are equally liable 
with him, financially In the conduct of the ordinary affairs of a 
paitnciship a majoiity of poisons governs, while, in case of any 

^The Tntogiation of Industrial Opeiation, Wdlard L Thorp, Census 
MoiiogJaphs HI, Census Bureau, Depaitmcnt of Commerce, Washington, 
1021, pp S8-89 
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iiiiporiani departure in policy, any dis?senting member can oppoHo 
an effectual bar. No partnci can compote with Ims hrm, nor can 
he, without expiess permission, sell to it, or buy from it., or otlier- 
wisc deal with it as an outsider, without rendering himscdf liable to 
the others for an accounting of profits. Tnten^si) in a pariauuvship 
is not transferable without unanimous consent IJnkvss tluu'i^ is an 
agreement to the contrary, the death or withdrawal of a, nuanber 
dissolves the partnership. A partner may even be hedd responsible 
for the acts of a firm after he has withdrawn from it if any third 
parties, not having received notice of his withdrawal, deal with the 
firm relying upon his continued liability. 

The Corporation. — Most of the disadvantages of a partnership 
can be avoided by organizing an enterprise as a (corporation. 
An industrial corporation is a collection of natural piu'sous empow- 
ered by law to perform a designahnl range of iiulustihil a,(diS, a.n(l to 
enjoy the facility of operating as a unit or ariifi(cial pcason. The 
members of a coiporation (can contmet, hold prop(‘rty, arid mm 
and be sued in the corporate name. Thoy may posscsss a (common 
seal. They may franu^ liy-laws for tluar own gov<u*nm(‘nt. ''Fluy 
have the power of (continuous su(cc(cssion, during t!i(‘ i)r(\s(crib(Hl 
period of corporate existence. In (contiast with ilu^ pnaiau^rship, a 
corporation has the advantag(ns that it (cannot be dissohaMl by the 
act of an individual member, that its mc‘mb(u\s an^ nof» agents unl(\ss 
specially appointed, and that the liability of tJu* sliandioldeu’s 
IS limited, as a rule, to the par value of tlu^ s<»o(ck ludd by tiuun; 
managerial control lies with a majority of tiue slian^s. The 
stocks and bonds of a corporation possess many advant.ag(»s as 
investments for persons who do not dccsinc to be in man- 

agement. For this reason a corporation has an advanl^ige ovc*r 
a partnership in raising capital and m borrowing money. 

The Corporation Charter* —The drafting of the^ (cha,rt(cr of 
a corporation is an important matter, inasimudii as only sucdi 
powers are possessed by a business as are exprecssly (‘onf(*rred, 
or as are implied in the realization of its avowced lawful objects 
or by reason of its existence as a corporation. An industrial 
corporation has, usually, the implied power to Ixirrow money, 
to appoint agents, to issue negotiable paper and reeccivo the 
same in payment of debts, to take and hold property in trust 
and execute the trust when conformable to expressted objcccis, 
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to purchase and dispose ol its own stock, and to purchase and 
hold as much land as may be necessary to accomplish the pur- 
poses of its creation. It has not the power to lend money, except 
surplus funds, unless banking powers have been conferred. It 
has not the power to become surety for another, unless it be 
given the franchise of a surety company. Nor has it the implied 
power to take the stock of another corporation, except for debt 
or m payment for goods, and then only with the intention of selling 
it and not of holding it. A manufacturing corporation cannot 
engage in buying and selling goods, except as this may be necessary 
or incidental to its declared object. A corporation empowered 
to manufacture one kind of goods cannot manufacture other kinds. 
A trading corporation empowered to' buy, sell, and hold certain 
kinds of goods cannot trade in other goods. Any action of a cor- 
poration beyond the scope of its authority is ultra vires and void. 
An injunction against such contemplated action may be secured by 
a dissenting shareholder. 

In drafting a charter two rules of legal terminology should be 
hold in mind (a) The express mention of a thing is tantamount 
to an exclusion of other related things (6) When a general 
term follows a special term it is held to apply only to the kind or 
class of thing which has been specially mentioned. Thus, a cor- 
poration authorized to carry on a business of mechanical engi- 
neers and general contractors was held only to have the power 
to do such acts of general contractors as it was usual for “ me- 
chanical engineers to perform. 

Local Capital. — New concerns of small size, known only near 
homo, will usually be dependent upon local capital The local 
investor has a natural advantage in keeping track of his interest. 
This makes the local man of means the logical patron of new small 
cntei prises. It is, as a general rule, easiest to raise money for a 
new establishment m those localities which have already before 
them the example of successful establishments m the same line 
As a lule, also, an individual will more easily make a new invest- 
ment m a line of industry m which he has previously had success 
than in an untried line 

Trustees. — When invcstois do not constitute a local group, 
able easily to keep in touch with the pi ogress of launching, it 
is advisable that subsciiptions to stock should be deposited with 
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a financially responsible tiusicc, such as a bank or tnisi. company, 
which trustee is bound by the terms of a carefully drawn a,j 2 ,rec- 
ment. Such an agreement should provide tliat, il sufficient, 
funds arc not subscribed within a given period to make tlui under- 
taking possible, the money of subscribers shall be returiUHl t»o tluun, 
less an agreed percentage allowed to covcu* the (ixpensc^s of promo- 
tion. Upon receipt of sufficient funds, the trusie<^ should b(^ 
empowered to apply them for explicitly designated purposes, upon 
the presentation of vouchers drawn by the proper officers, and 
under a system of inspection calculated to insure the honest use 
of the funds for the intended purposes. 

The Promoter. — If the leading individuals in an enterprise 
have not the time or the talents for tbe work of promotion, it, 
may be desirable to employ a professional promoter. l\()mot,ion 
in recent years, in this country, has beconu^ a busim^ss m itsrif. 
A class of men has sprung up to s(‘rve as middlemen or iuhU’iiUHli- 
aries between men with money to invest, and men witii iirnkwciopcnl 
property or unutilizcKl ability whuii is for Bale. Th<‘ Iinsh inllu- 
cntial of these iniddlenKui employ ih(uns<dv(\s (duk^lly witli the 
functions of stock and bond salesmen, <irganii5ing (‘anipaigns t*o 
dispose of securities. (.The standard jiromoter, bowev<*r, is an 
export in assembling a proposition. This he doiss by scMairing 
options upon the necessary property, and by working out* th<^ jilans 
of organization and operat/ion far enough to revead tin* significmict^ 
of the project to the (iapitalists who arci t,o Ix^ approa-duxl. 

Syndicate Managers.- The highest class of piomotc^m is 
composed of the representatives of Byndi(*,at(ss of banks and 
groups of large private inv(\stora. These peusons, aft<u making 
rigid investigation, recommend the financing of tiu' pro^iositions 
they approve to the moneyed interests which <I(^pend upon their 
judgment. The financing whidr syndicate manageis provak^ 
usually takes the foim of the purchase of a block of staainiass of 
the newly organized corporation at special pncc^s, earc^ (King 
taken to secure sufficient representation upon the boai d ol dir(x*,toiB 
When the financed corporation has established a nuiord of (tunings 
so that the market may be trusted to take care of its<‘lf, or whcui th(i 
period within which it was undertaken to control th(^ market has 
expired, the syndicate members may dispose of tlu^r si^curiticNS, 
making such profit as they can above tlu^ purebase^ piujc. 
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Engineering Promoters^. — There are in existence a number 
of promoting corporations which have, in addition to the usual 
financial machinery, a corps of engineers able to take charge of 
construction, and a corps of admimstrators able to supervise 
going businesses. These promoting engineers are able to pass 
upon propositions the analysis of which demands engineering skill. 
Upon accepting a project they construct the works and receive 
their pay in securities. They then either sever connections by 
selling the securities, or continue in the control of the manage- 
ment as the representatives of investors affiliated with them. 
Engineering promotion of this character is now important in the 
building and operation of irrigation works, street railways, water- 
works, gas-works, and plants furnishing electric light and power. 

Application of Funds. — The funds in the hands of a new busi- 
ness must be allotted in such a way as to cover various classes of 
requirements. A portion will go into fixed and relatively perma- 
nent forms, such as buildings, machinery, and office equipments; 
another pait must be reserved for raw materials, finished stock, 
pay roll, credit advances to customers, and other rapidly changing 
forms of investment. This classification brings into view the con- 
trast between fixed and circulating capital, with regard to which the 
following points should be noted. 

1. Circulating capital is that which encounters frequent 
liquidation, or change in the character of the property which 
represents the values. The opportunity of changing the form 
of investment frequently occurs. Fixed capital requires consid- 
erable periods of time for the wearing out of the property and 
the gradual release of the values for reinvestment. As the values 
disappear from the original fixed forms they find existence, in trans- 
muted form, in the increase of the values of the materials worked 
upon. Liberal fixation of capital is appropriate only for enter- 
prises of a permanent nature. 

2. Fixed capital may be of various degrees of specialization. 
Specialization may be of form (only useful for certain purposes) 
or of place (only available for enterprises which can accept the 
location). When a factory is built in a thriving city, and is 
of standard loft design and arrangement, so that it can be turned 
to a variety of manufacturing uses, a considerable portion of the 
values locked up may be recovered by sale, if the original project 
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fails. If, however, a plant is located in^the country, and is striciily 
specialized for one purpose, if that use fjuls, the loss is lu'a-vy. 
The degree to which capital should lie spociali/xMl is a function of 
confidence in the soundness of the natuix' of the proj(K!i» and of its 
location. 

3. The recovery of the values in fixed ca.pi<-al is a proci^ss recpiir- 
ing the continuous supplying of circulating capit,aL Materials, 
labor, and repairs must be piovided to support the productivi^ 
process; and without them the values locked up in fixed forms will 
be wasted. Mr. James Hartness has said, A plant and business 
is useless when not in motion, and when under headway reqiuies 
money. Money must be poured into it steadily to an amount 
which, every year, geneially equals the total capital in Uie business. 
Much time and energy have been consunuHl in canJul (*.onsid(u*aiion 
of the cost of the plant, ])ut not ('uough thought, has Ikmui givim to 
the money tied up m the business in otiuu wavs In sliort., as 
Poor Richard said, It is easicn* to build two (Enmu'ys t.han main- 
tain one in fuel.^^ 

4. To a hmitiHl exhmt tluun is a reiiiproc^d n'lat.ion bi'twcHUi 
the amounts of fixed and of circulat.ing (japit.al nHpiinMi to c‘,arry 
on a productive process. A factory building of (^omaetc^ has a 
lower insurance and maintenances charge' than a frame' buileling. 
With sufficient mass of traffic, a we'll-built milremd will attain 
lower ton-mile costs than a cheaply built one'. ''Fhe' normal 
balance between fixenl and circulating capital is U'ae'lu'el wlu'n 
the saving in eipeiating expe'iises te> be' e'Ke'cte'd by the' n<'\t in(‘ie- 
ment of fixed capital is eepial to the fixed e haige' wliie h that ine‘i(‘- 
ment will create. 

5. Thcie IS danger in the laimehing finanea' eif umle'U‘stimatmg 
a ccitain class of necnssaryexptmdi tines whuti re'sult in (he' int<in- 
giblc foims of capital be'a,img (he na.nu's “ geioei will '' and going 
value.'^ Among such cxpenelitiiu's <ire the eost.s of eirganiyatuau 
of intioducing a new pioduet to the' trade, e)f nKunt.uiung a states 
of productive efficiency during the initial jx'iiod of waiting, and ol 
learning many kinds of wisdom by expe'iienee' 

In the launching of an enterprise theie is a difheulty in eklei- 
minmg what valuation to put upon int.a,ngible jiiope'i tie's such as 
patents, tiademaiks, good will, going value, and tlu' sen vie ess ol 
1 numan Factnr m Woiks Managoinejnt, N , 1012, pp in in 
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organizing oiBELcials, promolers, and various persons supposed to 
have knowledge or influence. Consequently, there is the danger 
that the newly assembled business may start with a capitalization 
out of proportion to the earnings it can make. 

The expenses of establishing a new business (unless put through 
in the simplest possible manner with much unpaid labor on the 
part of the promoters) are greater than would be anticipated. 
Many fees and traveling allowances for business, engineering, and 
legal expel ts will have to be met. There may be an expensive 
canvass to sell securities and there is sure to be one to secure 
initial orders Meanwhile, the salaries and rent and office expenses, 
necessary to keep the organization going until production begins, 
must be met 

This may be illustrated by the items of expense incurred m 
starting a gas plant business, as they have been enumerated by 
C W Gerstenberg 

1 Prcliiniiiaiy development, which includes 

{a) Investigation of the pioject 

(b) Assomliling of paities A\ho may be willing to participate 

(c) Ihcliininaiy enginecimg and legal advice on the proposition. 

(d) Canvass of tciiitoiy to ascertain if suflicicnt business can be 

oil! allied 

(r) Estimate of cost of plant and piobable income. 

(/) Incoipoiation of the company 

(7) Seem mg the fianchise 

2 I? cal estate 

3 Laboi, materials and sub-contiacts 

t Gcnoi al conti actoi ’& pi ofit 

5 h'aiginecimg 

(> I^xpense of company organization duimg construction 

7 Intel est during construction 

«S Taxes and msiiiancc dining construction 

9 Stoics, supplies and working capital 

10 Acquiring or establishing the business 

(a) Expenses of canvassing for busmess 

(b) Advertising 

(c) Setting meters fiee of charge 

(d) Interest on cost of plant in excess of income until business 

becomes sell -suppoi ting 

(e) Taxes and insurance during that time 



34 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


H. Legal expenses. 

12. Fmancing, including banker’s commission, discount on bonds, and 
promoter’s profits ’ 

While many men of ability have gotten their start on borrowed 
capital, the borrowed capital in a corporation is likely i.o become 
an exacting element. Borrowed money entails the obligation to 
pay definite sums at definite times, or ponnit the affairs of the 
business to pass into the hands of the courts, with the instant 
destruction of intangible values, and the partial destruction of 
aU other values. As a new business is uncertain as to the sums 
and times of its earnings, it is safe in proportion as the borrowed 
capital represented in it is less. 

The young business, especially, should practice every precau- 
tion of finance; buying sparingly on long cii'dit, selling on short 
time, collecting promptly, carrying minimum stocks, paying mod- 
erate salaries and small dividends— or none at all,-- thus proU'ct- 
ing working capital in eveiy way, and striving to build up a 
surplus 

There is an art in handling funds, as tluTC is an arl. in handling 
people, or in managing the physical e(]uipment of production. In 
this art a knowledge of vital facts and the abilii.y to plan alu'ad are 
as essential as in any other art. An ('iiterprisc should not use more 
money than is needed; for idle mon(>y depr('c.iat('s at a rat.e etiual 
to the rate of interest. Nor should tlnn-e b<‘ leas funds than are 
needed; for this means to miss busuu'ss opportunity. l)e(init(> 
obligations falling due in the future must be budt up (,o by th<i 
timely accumulation of funds through a process as congmiial (.<> the' 
normal functioning of the business as possibku A delimti' rek'usi^ 
of funds in the future, from piesent us(', in like mannc'r, must be 
prepared for, by the development of plans which will promptly 
put the powei of capital at full woik again. I'limls can be hkem'd 
to a corps of worlonen on the payroll. Their wage is int(>rest. 
Like workmen, the funds require management, a steady program 
of work— neither overwork nor soldiering— must be laid out for 
them. 

Voting Control.— In the early financing of a business the 

1 Materials of Corporation Fmiinco, C W Gpisf,(‘nb('rg, N Y Ifil.'i 
pp. 456-456 Summaiizcd in Busmess Admmistratiou, L. C. Marsliall’ 
Chioaao. 1921. xm 389-390 
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question of control is constantly involved In the day of small 
things a few hundred dollars may decide where control shall 
rest and, if growth is later made from undivided earnings, and 
if successive issues of stock are made proportionate to holdings, 
such early investments may decide m whose hands large ulti- 
mate values shall rest. By the use of preferred stock to repre- 
sent money and property contributed, and common stock to 
represent services, patent rights, etc., and by the limitation of 
voting lights to the common stock, except under certain specified 
conditions, such as the passing of a preferred stock dividend, it is 
possible to adjust voting control in any desired manner among 
a group of persons. In practice, voting power is highly concen- 
trated in American corporations, by the use of proxies A more 
permanent concentration of control can be effected by the transfer 
of stock, for a period, to voting trustees At any time an option 
to pui chase stock at an agreed price can be given to parties who 
desiie to increase their contiol, and during the life of such an 
option the stock may be held in escrow. 

Time of Flotation. — Mi. Herbert Hoover has said, Our studies 
of industiies as a whole show that we usually expand our equip- 
ment at the periods of maximum demand for their products 
instead of doing our plant extension during periods of slack con- 
sumption. We thus make double demands on labor and we 
doubly increase unemployment in periods of reduced consump- 
Uon 

The business of the country passes through a succession of 
trade cycles of uncertain duration, varying from 30 to 50 months 
or moie in length. The periods of trade activity, or general busi- 
ness prospeiity, are reasonably well heralded in advance by the 
conditions of the money maiket and the stock market. And 
they proceed in a logical way, by first involving the more basic 
lines of manufactuiing, and subsequently spreading to industries 
dealing with complex products and consumer's goods 

The order of changes m a cycle may be indicated approx- 
imately as follows 

1 Money is plentiful and interest rates are low 

2 Gilt-edged securities rise 

3 Si)eculative secuiities rise 

^ Mechanical Engineering, March, 1921, p 219 
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4. Commodities of shoit life rise in piiee Busiih'ss |)r(>s}M‘nl»y* 

5. Commodities of loop; life, such us n'ul the vaiu(‘ of whicli is 

partly a for (‘east of future (janiiui*; powca, r isc‘ 

0. Moii(‘y l)e<;onK‘S scaiee aud mt(*i'(‘st rai<‘s aie hij;h 
7, Cilt-exlg(Kl sc(uiriti(‘S fall 

S. SpecLilaiivc scxmnties fall C'risis iolIow(‘d by dc‘pr{\shioru 
0. Commodities of short hie fall 
10 Commodities of long hie lall. 

11. Money is again plentiful and intciest rates are low 

Considering the trade cycle, it has been suggested that the 
financing of new enterpiises, or of extensioms of old ones, may 
be most advantageously cairied out during periods 3 and 4, while 
securities are still being absorbed freely at high pinx's, and before a 
panic breaks The money so raised can tiu'n ho applicul m pro- 
viding ecpiipment during the ensuing d(‘pi<\ssu)n, wlul(‘ th(‘ pri(^(\s 
of materials and labor ar<i low. aim of a launehmg plan 

thus timed would b(‘ to pr(*par() for ImsiiUNSs slowly and tlior- 
ouglily, to try out pro(5ess(‘s, s(4{‘ct th(‘ (ux'am of llu' labor maiiudr, 
establish discipline, and settles all faxdiors into a smooth working 
order, so as to be rciady to take advaniagi^ of t.lu^ hrst nmovmy in 
demand. 

Mr. Matheson has said: if (an esiablislmumt) is transb^rnsl 
at a time of high pricers, th(‘ real valiu^ (kptmds mahily on tlH‘ r<‘adi- 
ness of the factory. If, Ixu^ausi' of high pricuss, (‘apitulists h(‘gm to 
build new works, it will ofbm be found that, by tlu^ tim<^ tla^y a,r(‘ 
ready prices have fallen, probably Ikm'xuiw^ nmv faelxah's ha,V(‘ 
increased the productive powcu', or evcai Ixaiausc' the nmv prosp<H‘i 
of new factories induees compedators to low(U' thcar d(‘ma.nds. It is 
in a time of deep depression tliat prudent purdiascu's will often find 
the beat opportunity for buying or building a faid^oiy.’^^ 

A subscription to any one of the hxuling finaiudal sm'vices will 
provide frequent bulletins as to the buying powc^r of agricuiltural 
districts, the freedom with which goods ar(‘ moving at wholesale 
and retail, the amount of outstanding loans of th(^ I'caha’a! Rcsservi^ 
banks, the number of commercial failures, th(‘ a(;tivity of th(‘ buikl- 
ing trade, the production of coal, iron, and other staples, thc^ prictes 
of these staples, prices of representative groups of lionds and 
shares, and many other kinds of barometric data* 

^Thc Depreciation of FactorioH, M Ed., London, HKt'l pp, lit ILL 
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The method of financing should be adjusted to the stage of 
the trade cycle In the beginning of an optimistic expansion 
bonds may be offeicd to good advantage. At a later time, when 
speculative enthusiasm is strong, stocks will yield better returns. 
Dm mg depressions short-term notes may be issued, if the credit 
of the issuing corporation is high The financing plan may be 
adjusted to the conditions of the money maiket and the security 
market by vaiying the proportion, rate of yield, term, denomina- 
tion, and guaranteed rights of the securities issued. 

Processes. — A preliminary study of the steps of manufac- 
ture should be made with the utmost thoroughness. If new 
processes are to be introduced, it must be determined whether 
the apparatus deserves patenting, or whether any feature is 
to be preserved as a trade secret. In this connection a word of 
warning may be diopped. Successful processes or mechanisms 
arc usually a mattei of slow growth. A new mechanical con- 
tnvance, which is to be offered to the public as a consumer's 
good, is usually in a ciude state when patented, it is almost 
never brought to perfection until the designer’s original idea 
lias ])een thoioughly icvised in the light of shop experience in 
pi()d\iction and consumci's cxpeiience in utilization Further- 
moie, an Aineiican patent, covering an idea of real value, has 
l)(‘cn delmed by those who have had expeiience as a license to 
litigate ” 

Buildings and Equipment. — It is only on the basis of the 
(‘xact dctoimination of the nature and sequence of manufactur- 
ing processes that the character of the buildings, machinery, 
yaid spaces, track connections, and general layout of an estab- 
lishiYKjnt can be specified and contracted for There are two 
difficulties wilh rcfcience to equipment which he in wait for a new 
concern The fiist is that aiticles must be bought by persons 
who arc moie oi less inexperienced, and of whose ignorance 
ceitam supply dealers aie willing to take advantage The second 
IS that the new equipment must be tried out by a force not yet 
seasoned to its duties nor accustomed to working together The 
probable losiilt will be low speeds, heavy wear and tear, con- 
siderable spoiled woik, and numerous accidents 

Second-hand Plant. — The advice of men of experience is 
against- the pui chase of second-hand plant or machinery The 
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record of a failed concern casts an unpleasant shadow upon a 
new tenant. An establishment of old desip;!!, built wi(,h a, dif- 
ferent original purpose in mind, imposes many limitations of 
arrangement, lighting, heating, ventilation, fire haizard, and 
power supply. The o.xact state of old ('iiuipment is hard t,o 
judge, not only with referonoe 1o physical condition, but as to 
how obsolete it is in comparison with new modids. The buyer 
of new machinery can rely upon coming fairly abreast of the evo- 
lution of machine design. With such purchases comes the, maker’s 
original guarantee. By patronizing firms of established probity 
and technical efficiency, much help will be received in the way 
of expert advice as to the best models to select for the purpose 
in hand, and in the form of preliminaiy instruction in the methods 
of operation. 

Managerial Staff.— It. goes without saying fhal., as fhe gcuMwal 
scheme of functions of a mi'chaiucal, mercant.ili', and financial 
nature is conceived, steps should be taken t,o didiiK' ch'iirly th(‘ 
various classes of executive dutii's, and l.o gioup l.lunn in such a 
way that there will he arranged for each p(>rson a <!onsisf.ent 
range of functions, and that tlu'Si' ix'rsons will \>c bound (.ogidher 
in a well-balanced administrativi' hii'rarchy. It is an advan1.a.ge 
to record the administrativi' (h'k'rminatiuns on a chart of anthorit.y, 
as they are made, to insure that ev(>ry neci'ssary duty has Ix'cn 
assigned, but that no one is overloadi'd. Unless a beginning is 
made with clear-cut decisions and ade<iuaf.e records, a confus<*d 
temporizing habit of muddling along will be esfablishi'd, which 
will be difficult to break, not only because of the subtlety of fhe 
repressed attitudes, but because of the sensibilitii's which must, be 
regarded m carrying through anything which has the appearance 
of a “ shake-up.” 

The Labor Force. — A new business, having no men of its 
own training, must face the problem of gathering rapidly a com- 
plement of skilled workmen and capable foremen. Men who 
come together from various shops, bringing with them different 
ideas as to speed and method of work, as to the etiiiiietto of 
foremanizing, and as to shop rules generally, have to be brought 
into harmony with strange policies and become adjusted to an 
inexperienced staff of superior officers. A now managetrumt 
tends to fall heir to the riff-raff of the labor market, which is 
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ever moving on to the new employer for reasons best known to 
the old. 

The Addition of New Functions. — The enlarging of a business 
undertaking, especially if it be the taking on of a distinct line of 
manufacturing or trading operations, should not be merely drifted 
into, but should be given thought, and entered upon as deliber- 
ately as was the launching of the parent enterprise. There are 
few rules that can be offered, further than to avoid the weakness of 
scattering efforts. Conservatism would counsel one to follow the 
line marked out by past successes. He that enlargeth his domin- 
ions,^^ said Sir Walter Raleigh, doth not always increase his 
power.’^^ 

The markets of the present day, upon which the manufacturer 
buys talent, money, and equipment, and upon which he sells 
products, are so completely eqmpped, and there is in addition such 
a variety of service industries at hand to aid him, that the admin- 
istration of diverse activities and separate plants is easier than it 
ever has been before. As a result, there has been a movement for 
many years to integrate industrial operations under the control 
of central office managements. There are a number of circum- 
stances which have led present organizations to branch out. A 
management which is contemplating a new project may do well, 
therefore, to examine its situation, to see whether any of these 
favoring circumstances are present in its case. 

Some enlargements have been to invest funds which have 
accumulated. Others have been to divide risks, by providing 
several more or less distinct lines. An important object has been 
to manufacture some article which can be sold along with the 
present product as a part of a complete trade assortment and 
which can be handled by the present sales agencies and traveling 
representatives with little additional expense, and the achievement 
of greater sales density. One motive has been to regularize oper- 
ations, both for the plant and for the sales force, by taking up a 
line which indents in demand with the present product, and so will 
give work during the dull season. In other cases there has been 
equipment or technical staff, not used to its capacity because 
of the limitation of the market, and which can be more fully utilized 
by adding an analogous line. Such a case is that of a bakery 
^ The Cabmet-Council, Sir Walter Raleigh. 
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baking cake as well as bread, a canning fa(‘i-ory pn^w^rving hmi 
as well as vegetables, or a flour and le(Hl null handling (‘oni as well 
as wheat. In many cas(js, the e\t(msion of a(itivit.i(\s htiH Inxm to 
create a larger dcanand so as to nmke possdde puixdiaa^ of raw 
materials on a laigei scale, or at k^ss cost, or to inoj(‘ (con- 

sideration of the company's special reciuinumads from suppliers. 
Or, the project may advance a st(‘p furl.her, i.o c.onf.rol of ra.w 
materials from their sources, so as to be abk^ to ('liminat(^ a nia.rk(‘t 
with its expense and uncertainty, secure tiue supply at cost., have 
it available when wanted, and be able to dictate the gra.d(c desinal. 
Occasionally, an extension has been to produce a by-product from 
a waste, or to manufacture some supply, or to do the (‘ompany’s 
own repairing. 

PllOBLKMS 

The Market for Funds.-— It has Ikvii smd, IMoinw the' us(‘ of 
money— Is bought and sold like flour and cuih'ry Moiuy s(‘rvi(*e is nol, 
always line sanne (nilun’ in (giahly or in price Momy tnark(‘(s wiry 
Civdit '-wUuch IS the assurance of n'paynunii. you give nutans difftn'inii' 
things in (lilf('H*nt inaik(4s kinaucing a husint‘sH nuains (wpini.iHNss in 
buying, in selling, in using funds. IMcai who finaiK^e slou^ and facioiy 
with suc(cc\ss fust know tliini own condiiion ('Ka,(‘ily; ilnai (‘ht‘ck ov(‘r (hose 
who sell funds and apply to such soiutc'H as oHiu’ pH‘cis(‘ly wha,t (.lu‘v 
Th(y go to the best inoiuy mailad. wilh ca,r(‘fullv pn^partnl purchasing 
power and buy with (Expend, fon^sight precisely lhos(‘ funds ni amount and 
m terms whuh the Imsiness luvds,'’ Make a, list, of ilu^ diffmamt kinds of 
security a manufacturing Imsiness c-an offi^r, and a. siaamd list, of t he souriH'S 
from which funds can be sotiUKak Indicaie which f.ype of hnaiuing piopo- 
sition— defined as to sc'curiiy, term, and amount, - should hi* prcNsmitcHl t,o 
each supplmr, and give reasons. LonsuK. W. 11. liough, (\»rpora.tiou 
Finance, N. Y, 1010, pp 122-132, and general rclenmcc's on c’orporal urn 
fmancjo, credit, banking, mvc'sf.mcmt hanking, c'icn 

The Fmancial Structure*— Fxamme the balance shcads of a mimhcT of 
manufacturing ciorporaLions (avoiding (umsohdaicHl haJancc' sh(H‘ts and 
inexplicit statements), as given in kloody's 'Mamial of Industrial Hcnniri- 
ties, and draw off a tabulation of the amount, s of dilTcaanit kinds of 
securities, such as bonds, stocks, — ^iireferred and common,- not(‘s, dehcai- 
tures, open accounts, etc , which represemt claims to the; asset.H Classify 
these financial structures into types, as the figures may suggest, and dcaliico 
typical percentages 

The Basis of Confidence. — The first problem! m financing a businc'Sh 
is to get the capital Wlierovc'r you may look, your chance's to scaairo 
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money clepoiid solely upon thQ confidence that 3 ^ou can inspiie It is con- 
fidence 111 at del ei mines the bankei to grant you a loan, confidence that 
influences the supply house credit man to extend you a line of credit, 
confidence that at li acts the partner and makes possible the stock issue, 
confidence that secuies you loans from private investors Upon what 
bail's does ciedit lest, and what, therefore, are the tests of the vitality in 
a proposition to launch or to enlarge a business'^ 

Bank Financing. — George M Reynolds has said, “ Banks base credit 
on the assuiance that borrowers can pay out of their quick assets On 
the ba^is of interviews with a number of local bankers, compile a statement 
of the exact pioper function, in the financmg of a manufacturmg concern 
of model ate size, which it is the province of the local bank to undertake 
Distinguish this financmg function as carefully as possible from the 
financing of supplieis of materials, equipment, etc 

The Safeguarding of a Bond Issue. — Draw up a statement of some of 
the chief safeguards which aie introduced into the recitals of mortgages 
which uiideilic modern issues of corpoiation bonds If the material for it 
can bo sc' mod, give special attention to the bonds of manufacturing cor- 
poi actions vSecuie fioni individual investment bankers bond circulars 
and lepiiiif-. of moitgagcs Abo, examine the hteratuie issued by the 
Iiuestment Banker’s Association of America, 111 West Monroe St, 
Chicago See also Lawn once Chamberlain, The Principles of Bond 
Inveslment, N Y , 1911, Holt, and Andrew Squire, “ Essential Recitals 
m the Vaiious Kinds of Bonds,” Annals, 1017 Vol 30, pp 248-2o6. 

The Discovery and Assembhng of a Proposition. — What activities 
ate iiivo]\cd in ihe discoveiy and assembling of a proposition foi the mau- 
gui ating of a manufactuiing enieipiise, up to the time the capital interests 
— syndicate oi ofliei — take coiitiol*^ Reference W H Lough, Corpora- 
tion Einanc.e, N Y , 1916, E S Meade, Coiporation Finance, N Y., 
1010, elc 

Launching Finance of a Machine-Tool Business. — ^A company of 
men ha\(^ muled to launcli a machine-tool business of moderate size It 
is estnnaii'il thal it will lequiie tw'-o years before income from operations 
will be suflicaent to cany the enterprise The promoters have contrib- 
uted funds and bought an admiiahle piece of real estate, upon which are 
se\eial buildings winch, with some reconstruction, can be utilized New 
buildings will be lequiied, however For the funds so advanced the pro- 
motcis liaA 0 taken common stock It will be necessary to laise S500,000 
at once, and an equal amount a year hence, and two years hence This 
money it is planned to secuic by the sale of bonds at S95 (par SlOO) 
The lionds wnll bear interest at 5 per cent per annum payable semi- 
finnually Taxc's must be paid one year hence and two years hence on 
50 \)vi cent of the tiue value of the property (calculated afc $1,500,000 a 
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year hence and $2, 000, 000 iwe yeaTH Imme) T!i(^ ia\ raio is 2 por 

cent. Insurance' inusi be taken nut upon the* structures, $100,000 nt. 
once, for the buildui^jjs already on the' prope'rty, $200,000 a.d<hlionai a, year 
hence, and $750,000 additional ($1,050,000 in all) two ye'ars }wtw(\ Olu' 
insurance piemiunis will bo ] of 1 per (jeait. The' re'maiudc'r of the funds, 
not provided for otherwise?, is to be? raiseul now by the saie' of an issue' of 
prcfcirc'd steick. This issue is to be tak(?n at $00 pe'r share* (par $100) 
in agiecd proportions by the group of men chu?fly iu(.(?re‘si('d, no dividemds 
(which will be at the rate of 6 per cent) to be jiaid until the third year 
Bank balances on the cash received from the sale of stock will draw inter- 
est at 4 per cent per annum on minimum balances, piiyabk' semi-annually 
The bank interest allowed on bond money is to be put. into a petty cash 
fund, to meet unexpected items, and need not be calculati'd. It is desired 
to ascertain what amount (par) of preferred stock must now be issued to 
provide the funds necessary to cairy the entntprisi' through to (completion 
as a going business In arriving at the r<H|uii(‘d figun' all mk'n'st and 
discount calc'.ulations must be candidly <?onHid(T('(L Hrii'i tabk's (d com- 
pound inteesi, compound dis<;<nmt, annuity, and pn'stmi w(uih will In* 
found following the jirohkaus of Um last cliapk'r OhapiiT 29 id this 

book. 

Notk' By changing the kums of this probk?m, within (h<‘ hmits p('r- 
mittcd by th(? inten'st talik's, tin? instru(?t»or may (?onst.rut‘t as many 
problems of this order as ho may recpiin?, 

The Proper Size of a Proposed Cement Plant— A group of tjapitalisis, 
proposing to establish a plant for the production of Portland ('('iiu'iii, 
eskinatc that the market open to tln'in will absorb 2tK),()09 barn'ls p(‘r 
annum at a price of |4.()() per bamd, 500, (K)() l>arr('ls at. $3 50, and d00,(K)0 
barrels at $3.00. Tlu'ir preliminary cost estimate's indietk4^ t hat a 200,000 
barrel plant will require a capital of $4,000,000 and will produce* <?<'mt'nt 
at a cost of $2.20 per barn?!. A 500,000 barni plant will r('<imi c* $7,000,000 
of capital, and will produce at a cost of $1.80 per barrt'l. An cSOO, (KHI 
barrel plant will require $11,000,000, and will produ(?t? at a <?OHt of $1.00 
per barrel Which scale of operations will yield tlwj liiglu'st rati? of 
profit on the capital mvested? 

BIBLIOGRAPHY 

Chambeklain, L. Work of the Bond House, N. Y , 1912. Moody. 
CONYNGTOK, Thomas. Partnership Relations, N. Y, 1905. Ronald 

Press, pp. 13-22. 

CoNTNGTON, H. R. Financing an Enterprise, N. Y., 5th Ed., 1923. 

3 vote. Ronald. 



LAUNCHING AN INDUSTRIAL ENTERPRISE 43 


Dewing, A. S The Financial Policy of Corporations, N. Y., 1921. 

5 vols. Ronald Especially volume 2 on Promotion. 
Geestenberg, C W Organization Management and Financing of 
Corporations, N. Y , 1924 Prentice-Hall 
Haney, L H. Business Organization and Combination, N. Y., 1913. 
Ch. 17, Internal Organization of a Going Corporation; Ch. 18, 
Promotion as a Step in Organization; Ch 19, Underwriting as a 
Step in Orgamzation. 

Leach, Elmer W. Orgamzation and Management of the Small Shop. 
Am Machinist, Vol 55, 1921, pp. 81-84; 190-193; 262-266; 
338-341. 

Lincoln, E. E. Problems in Business Fmance, Chicago, 1921. 3rd Ed. 
Shaw. 

Lincoln, E E Applied Business Finance, Chicago, 1923. Shaw. Ch. 3. 

Shall the Enterprise be Launched 
Lough, W H Corporation Finance, N, Y , 1916. 

McConnell, I, W. Things Promoters Ignore. Stone and Webster 
Journal, Boston, Jan , 1916, pp 31-36. 

McKinsey, J 0 , and Meech, S P. ControUing the Fmances of a Busi- 
ness, N Y , 1923 Ronald 

Meade, E S Corporation Fmance, N. Y., 1910. Chs. 1, 2, 4, 5, 8 to 
13 inch, 19 to 25 mcl 

Regan, Joseph M Financing a Business, Chicago, 1920. La Salle Univ. 
Rowley, Scott The Modern Law of Partnership, N Y , 1916. Bobbs- 
Mernll, Vol 2, pp 1370-1376 on limited partnerships, pp 1417-1420 
on joint stock companies 

Thorp, Willard L The Integration of Industrial Operation, Bureau of 
the Census, Census Monographs III, Washington, 1924. Discusses 
the logical lines along which a firm can enlarge its functions from 
the original manufacturing or trading operations 
West, Tuos. Inaugurating a Business, Illustrated by the Gray Iron 
Foundiy Business, Iron Age, May 23, 1907, p 1564, 



ClIAPTKIi III 


LOCATION OF AN ESTABLISHMENT 

Location determines, to some extent, the of every 

economic factor. Much progress has, imdoiibkHlly, be(ui made 
in a generation m evening up local inequaliti(\s, and so m reducing 
the significance of the factor of location, by th(' standardization of 
machinery and factory buildings, the levi^lmg of wage' rates and 
interest rates, the wide disLnhution of (e(‘hnH‘al inlormat-ion by 
the trade pre^ss, the more uniform opiaal ion of ttie agmu^ii'S ol ('du« 
cation, and by the stajulardization of habi(-s of (‘onsumptum ovc'r 
wide areas. But locality still <'X('r(.s a. di'cisivi' mihuuu'e on iho 
accessibility of raw materials, convcuumn'i' t.o nuirkt't.s, a^nd thi' 
dcgriic of rivalry and (anulataon undia* whi<*li naai work. 

The sina-ller an establishment the moit' signitica.nt. is the <|U(\s« 
tion of location to it. A small establislmumt has (‘hi(‘lly a. lo<»al 
market, and appeals only to lU'arby inv(\st.ors. 1 1 is eompi'lli'd also 
to employ outside service industric'S to perform a widi^ ra,ng(‘ of 
functions for it, and so flourishes or snOVrs aei^ording to the com- 
pleteness or incompk'teness of the loc4il (Kpupnamfr. A largi' con- 
cern, on the other hand, can be more' si'lf-contaiiUMl, hi'causi' it. will 
support its own service di'partments Huch a <ron(*c'rn, Ix'ing 
more widely known, can look farilu'r afubl for (‘apitai and mana- 
gerial talent. Its mass of capital and it.s <'xt.(uisive personni'l 
enable it to exert a transforming influemu' upon its niaghboihood. 
Whatever the significance of location may be, in a4iy individual 
case, that influence is made wc'll-nigli irrevocable, wlum oncc' ikivr- 
mined, by the difficulty of moving. 

Nearness to Materials. — There arc a variety of fa(;t.ors entm'- 
ing into material cost. Besides the ol)vious math'rs of original 
purchase price, buying expense, and transportation ratc% i.Iu'n' arcj 
such items as the expense of the rescwvi' sf.ock whiifli must be <‘aj*n(Hl 
at the plant to allow for irregularity of supply, and tlie I'xtra txni- 
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v(‘i iaig cxpent>)e caiifccd by lack in range or dependability of quality 
Tho cllect of reliability of supply and of a wide assortment fiom 
which to select is frequently so gieat that an establishment will 
pio>pei better m a great maiket than in a region of original supply 
The n^xitxl conception that the cotton mills of the South use the 
cotton giown in nearby fields is largely an illusion. When the 
niachineiy of a spinning mill has been adjusted to a certain length 
of staple, and customeis expect a imiforni quality of yarn, it is 
neccssaty to purchase certain grades of cotton only, and to do 
so on a market in which grading is accurately done. In such a 
maiket the price wull be legulated by the New York price, and 
from such a market to the southern nnU the freight charges will 
be high local rates. 

The ideal location with reference to materials is the one where 
all factois combine to make the lowest possible law-material cost 
pcM unii of completed product. The test is not the cost ot a unit of 
maienals Lud dowm, hai the material cost of a unit of completed 
pMxh.ct. In the lattei figure the relative importance of the dif- 
l(i(‘jit mateiials involved in the product is bi ought to a final 
balance. I'lio location of peiishable or bulk^” materials wall, of 
com sc, oxcicise a special edoct upon mateiial costs. 

Beyond the eliect of location upon the supply of such materials 
a^ air specifically lequiied by an industry as its raw mateiials, 
Bumo is the bioadei effect resulting fiom the presence or absence 
in the neighboiliood of those natuial icsources which aie requisite 
foi Iho well-being of a l^ody of people. The cost of a law’^ material 
depc'iuls iioi only upon the ciude rcsouice winch is to be directly 
exploited, ])ii 1 upon the local cost of labor, capital, and manage- 
numt. The (*ost of these factors will m turn depend upon whether 
th<‘ie Ts nil abundance or scaicity of the things required to main- 
iaiu a siti^-iactoiv standaid ot life It is said that there are many 
luh ore deposits knowm in the West which are unexploitable 
be(‘au‘-e of inaccessibility Thi^ inaccessibihtv really means that 
tlio^^c 01 aie m a region bare of the resources required to support 
life 

The difhculi}?' lies not so much m getting the ore out as in get- 
ting suppliers in lo the workeis If a raw material lies in a region 
wdieie tiinbei is scaicc, so that w'ood must be brought a long dis- 
tance foi house's, if there is no coal nearby, so that power is expen- 
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sivo; if there is lack of water, so that agrioulturo is impossible', and 
the food of men and horses must be brought m by tram and pack 
trail, if, in short, the material which is the obje'ct of caleuilation is 
unassociated with the other materials upon whiedi industry 
depends, it will need to possess extraordinary cjualify and nuatitity 
to develop any value, for the high costs will Ox Iho margin of 
exploitability at a high point. The value of any resource or raw 
material in a given location is partly the reflected image of the 
general fitness of that region for life, industrial effort, and civ- 
ilization generally. 

The great resources which make most regions prospeioiis arc a 
fertile soil and a suitable climate to provide cheap food, good 
steam coal or water power to give low-priced power, and adeipiate 
structural materials to make the cost of housing mod('ra<,e 

Nearness to Sources of Power.- In so far as powi'r is f,rans- 
formed coal, oil, or gas, the advantage of location with reference 
to these materials will imply advantage' wifh ri'fc'renee f,o power. 
Location close to water power will be attractive for contmuous- 
procoss industries, like flour milling or paper mamifacfiuri', and 
for industries, like pulp mills, which must locafi' in ri'iiioi,!' dis- 
tricts where transportation rates on coal are high. The advan- 
tage of locating where public service industrii's furnish eli-ctric 
power consists not so much in the price per horse-power year, as 
in the fact that capital does not need to be inves(.ed in power 
plant, and that with a fluctuating load the expi'iise for power 
rises and falls more closely in confomiity with the amount usi'il 
than is the case when a private power plant is nuiinl,ain('d. 

The increasing use of electric power in manufac(.uring maki's it 
apparent that the geography of oloctrio power production and 
transmission will increase rapidly in importance. The super- 
power map of New England and the North Atlantic s<.ates brings 
into prominence the power-producing regions, the li'ading of winch 
are: the Niagara Palls, the falls of the St. Lawrence rivc'r, the 
upper waters of the Hudson river, the upper waters of the Dela- 
ware river, the Connecticut river, the coal regions of eastern 
Pennsylvania (especially such localities as Pittston, south of 
Scranton, Nescopeck, southwest of Wilkes-Barre, and Sunbury 
west of Hazleton), and such of the Atlantic ports as can discharge 
coal at low cost. 
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Between these regions and the consuming cities and bodies of 
industrial population, there will develop a super-power transmis- 
sion system somewhat as follows : 

Fiom the St Lawrence river to Utica, N Y, and Northampton, 
Mass , 

From Niagara Falls to Utica, N Y ; 

From Northampton to Worcester, Boston and Eastern Massachusetts, 
supplemented by power from the ports, 

From Northampton south to Hartford, New Haven, and New York 
City, supplemented by power from the Connecticut river and 
the Sound ports, 

From Utica to Schenectady, Albany, Hudson river points south, and 
New Yoik City, supplemented by power from the upper Hudson 
in cr. 

From Utica to Northern New Jersey centers and New York City, 
supplemented by pov\er from the upper Delaware iivcr, 

lioiri Fe>tein lYnin^yhanin coal legions to New Jersey points, Phil- 
adelphia, Biiltimoie, and ^W]lmgton, supplemented by power 
iioin the Su’-ciudianjia and Potomac rivcis, 

All ol Vvlueli will b(' knit together by a cio^'^-network of lines connect- 
ing tli(‘ 11111)01 1 ant pioducmg and consuming centeis ot the region 

Labor Supply. — The supply ol unskilled labor in a district 
is a lolcuably smiplc function ol the mass of total population. 
Dillicidtv in ro(*,ruiting a laboi force centers upon the higher 
larks ol ciaftsmrn and the lower ranks of clerical and adminis- 
tiativo stafi Our chief dependence for skilled laborers is still 
rmuigialion. The cities oi the eastern seaboard, and the cities 
ol tiu‘ Noilh Central states which are located on the Great Lakes, 
have an advantage in fust choice Iroin the incoming human 
stream This advantage has scived^ until lecently, to congest 
inanuIacUuing unduly m Ihe northeastern section of the country. 
As iK'twcam cities of sanilar geographical position and attiactivc- 
ne^s as labor maikets, the distribution of foreign-boni artisans 
depends upon the accident of the formation of a colony of persons 
of the same lacc, language, and nationality, and possessing a size 
suflicicnt to satisfy social instincts jManufacturers of ^Minneapolis 
and Seattle depend upon their large colonies of Sw^edcs and Nor- 
wegians Akron has its Austiians and Hungaiians. The Poles 
are strongly conteicd in Detroit and Milwaukee and Toledo. New’' 
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Bedford, Fall River, and Oakland, Ciil, have many Poriugiu^st^; 
while the Armenians are an appreciable resource in Providc‘nc(‘ and 
Worcester. 

The reliance of the future for skilknl labor must b<‘ inc-n'as- 
ingly upon specially adapted educational mst.iiutions American 
employers have not yet generally pianiavi'd pi*o(it ol lo(*al 
trade schools, as have the Germans. TIkhx' seinus to Ix^ a h'ar 
that a community which supports a specual typi^ of s(*iiool will 
find itself paying for the education of young men of other neighbor- 
hoods. But a trade school is a device lor skimming th(i cream 
of the youthful talent of the surrounding region and putting it at 
the disposal of the employers nearest at hand. The local (anploycr 
enjoys the opportunity of making first choice from tli(^ ex(U'ptionally 
capable youths who have had the (mtiu’pnse to h^avc* home m 
search of an education 

As between city and village, in th(^ matter of labor supply, it 
may be said that the laige pnssiuds th(» advant.agc^ of 

the more highly skilhxl labor, a.n(l of largia* supply of float- 
ing labor available for hanporary nxiuinamads by simply lumging 
out the card “ Ihdp Wanted/’ Th(^ small phu*(' oilers a, moix^ 
steady and devotcnl force, and one the m(anlKa\s of whi<*h are Ixt-ter 
acquainted with each other, and so mor(‘ disposinl to i.(‘am work. 
Village labor is of good gimiu-al inhdhgmicc', a.ud not easily infln- 
enced by agitators wlio plan industrial dispuh's. And (liis supply 
the village offers at lowc^r wagers, corr(‘spondmg to lowia* costs 
of living. 

The South still ranks as a resiuwoir of (dieap labor, corre*- 
sponding to a lower standard of living. But tla^ advantage^ in 
nominal wages there is partly offsid. by Ic^ss skill and !<\ss morgy 
Then, too, the South is rapidly modernising and improving its 
standards of living. 

Capital. — There is^an economic geography of ih(^ supply of 
loanable capital, and of the activity of financial insi-iiutlons, as 
there is of raw material or labor supply. livery onc^ knows that, 
in a general way, a loan or investment transaction whi(jh m the 
East would pass at 5 per cent, would rcciuirc fi per cent m the 
Middle West, and 7 per cent in the Rocky Mountain and Pacific 
states. More important to an individual buBiness than 

the general level of rates throughout the <5oimtry is the fact that 
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in small money centers the banks and investors are prepared for 
small transactions only, dealing in money at retail, while in large 
centers money is dealt in at wholesale. Retail prices are higher 
than wholesale. It is desirable, therefore, that an industrial 
institution should carry its financing to the largest financial market 
upon which it can establish a standing. In behalf of the bankers 
in small places it may be said that they have a greater sense of 
individual responsibility to take care of local enterprises than 
have the banks of the larger centers. 

Association with Other Industries. — Competition between 
business establishments has been so much emphasized, and this 
competition has been so often looked upon as if it were a state of 
pure antagonism, that the truth has often been overlooked that 
industries usually thrive best in groups. 

1. A number of similar concerns in a locality can usually 
secure materials to better advantage than any one can do singly. 
An illustration is the Chicago Union Stock Yards, supported 
by a number of packers, and able to absorb train loads of cattle 
without brealang the price This steadiness of price or “ depth, 
which one firm alone could not insure, is what gives confidence 
to cattle men and promotes liberal shipments. 

The concentration of a number of similar establishments serves 
to increase the variety of materials which can be offered by sup- 
pliers This may be illustrated by a textile weaving center such as 
Philadelphia. Because the spinning mills located in all parts of 
the East and South have selling agents there, manufacturers who 
desire to make mixed fabrics or specialty cloths find that neigh- 
borhood a good one to locate in, because they can there secure 
yarn of any material, size, color, and tightness of twist, at a 
mementos notice. 

2. Concentration of establishments, even of a like kind and 
direct competitors, improves the labor market, both for employer 
and employee, m many ways. The city of Grand Rapids, Mich , 
has become a veritable training school for cabinet makers and 
furniture designers and salesmen. Even the public library of 
Grand Rapids has specialized, for it contains one of the best col- 
lections of books on furniture in existence. East Liverpool, 
Ohio, has become an objective point for English potters. The 
potters who are on this side keep up the supply by writing back 



50 ADMINISTEATION OF INDUSTEIAL ENTEEPEISES 


to their friends in “ the five towns,” telling them where to migiate' 
A locality preeminent in any line draws to itself such skilled work- 
men as lose their positions elsewhere and are averse to changing 
crafts, as well as such specialists as feel safer in a locality where 
there is more than one possible employer. 

If the labor market of a large center becomes unbalanced, an 
attraction is created for establishments able to utilize the super- 
abundant labor element. Thus, the silk throwing industry moved 
from New Jersey to the coal mining regions of eastern Pennsyl- 
vania to utilize the labor of the wives and daughters of the miners. 
A thermos bottle plant recently located in Huntington, West 
Virginia, partly because the railway car shops and other indus- 
tries of that city provided little opportunity for the women. 

3. In specialized centers the banks become familiar with the 
requirements of the dominant industry They learn the stand- 
ing of the firms in the trade, and can more readily and safely 
discount the special line of commercial paper. And, if their 
resources become overtaxed, the recognition of their export- 
ness by banks elsewhere makes it easy for them to rediscount. 

4. A group of plants can jointly produce such a demand as 
will cause a variety of repair plants and supply houses and indus- 
trial service mdustries to establish themselves near by, such as 
foundries, machine shops, patternmakers, tool makers, mill 
supply houses, commercial laboratories, mill architects and design- 
ers, efficiency engineers, certified pubhc accountants, corporation 
lawyers, etc. And in such a city there will be a choice of office 
buildings and standard manufacturing lofts. 

5. Carrying the division of labor a step further, a specialized 
industrial center adds to the service industries various part 
makers and assemblers who, by concentrating upon special 
kinds of work, reach a high perfection. The presence of these 
concerns makes it possible for a new enterprise to confine itself 
at will to a restricted field, corresponding to its capital or technical 
ability. 

6. Finally, a group of similar or related manufacturers estab- 
lished in one place serves to perfect their local market The rep- 
utation of each firm supplements that of others, until the name of 
the town becomes almost a trade mark, and a firm enjoys prestige 
from the mere fact of location in the noted place. South Bend 
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suggests wagons, Troy stands for collars and cuffs, Holyoke, 
Mass , signifies water power equipment, Grand Rapids means 
fumituio, Detroit automobiles, Meriden silver plate, Providence 
jewelry, Milwaukee leathei, and Paterson silk. To such markets 
consumeis, dealers, and would-be agents are attracted, and the 
general rule that the seller must seek the buyer is, to some degree, 
reversed. This is well illustrated by the furniture expositions, 
held twice a year, at Grand Rapids, Mich , Jamestown, N. Y , and 
High Point, N. C 

A large specialized manufacturing center is able to afford 
various commercial service industries such as packers, insurers, 
forwarders, professional graders and appraisers, commercial pho- 
tographers and printers, advertising agencies, public warehouses, 
and trade papcis. 

In such a center, also, there will be clubs for executives, and a 
variety of seini-educational and inspirational activities Out of 
the intimate contact of leaders with one another there will result 
emulation, stricit standards for judging competency, and a high 
degiec of intellectual activity 

The momentum of a great center is so great that it prevents 
other localities from lightly entering the ranks against it In 
1903, when the automobile business was any city's business, 
Schenectady, N. Y., would have been an ideal location from which 
to supply New York and New England through the coming years 
In 1921, though Schenectady had developed enormously in an 
industrial way, her opportunity in the automotive field was gone 
forevei Michigan produced more than 90 per cent of our motor 
cars that year, while New York produced less than 1 per cent 
The automobile business had become Detroit’s business A city 
is the right place to manufacture m only at the right time — and it 
is never the right time after another city has swept the field The 
fact that St Louis is the great shoe-city of the country does not 
prove that Kansas City, with similar transportation situation, 
climate and relation to rural America, would make a good shoe 
center, it proves that Kansas City wouldn’t The place is right, 
the time has gone by ” ^ 

Separation from Other Manufactures. — There are also centri- 
petal forces operating in industry, and a study of the distribution 

1 Paul W Brown in The Executive's Magazine, St Louis, March, 1923. 
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of plants will show that many are outside of any great manufac- 
turing center, or even any specialized district 

Some isolated plants will locate upon or near to raw materials. 
Many others will scatter wherever consumers are to be found, so 
that it may be said that the principle of their distribution is that 
of the distribution of the general population In the latter class 
are those which manufacture a bulky, perishable, or timely product 
widely consumed, such as brick or ice cream or the local news- 
paper; those which make a product to order, such as clothing, 
either on direct order, or on orders received through local retailers; 
and those which carry on a repair industry, hke shoe repairing, 
which serves consumers directly. A third and somewhat different 
group of industries will find their markets in any small city where 
there are a number of stores and offices, because they build or 
adapt equipment and supplies, such as blank books, printed forms, 
rubber stamps, and cabinet work, for them. A fourth group is a 
function of building operations, such as the local planing null 
which manufactures doors and sash and trim. A fifth group of 
establishments is composed of those which are functionally quite 
independent of outside influences, so that they have sprung up 
wherever a dominating personality has appeared. Such are 
industries which employ a simple hand or shop process, like that 
used in the manufacturing of tobacco; those which can secure 
with one or two machines most of the mechanical advantages 
attainable, like cutlery manufacture; those which compound some 
standard chemical or pharmaceutical ingredients by a simple 
process into products capable of being protected by trade marks, 
such as the manufacture of patent medicines, perfumery, and cos- 
metics. 

There are also manufactures which produce an article which is 
not strongly tied into any trade assortment, such as flags and fire- 
works. And there are establishments which supply demands of 
too subordinate a character to permit of operations on a large 
scale. To these various classes of scattered manufactures are now 
coming others, which are migrating outward from the cities, to 
escape the burden of municipal taxation, to secure adequate fac- 
tory grounds, to permit one story or low factory buildings instead 
of multi-storied city lofts, to secure adequate housing for ernploy- 
ees, and to escape labor restrictions and hostility by settling in 
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neighborhoods small enough so that management and men can 
have more natural contacts, and can perfect a bettor tinder- 
standing. 

The foregoing discussion should be considered in connection 
with the analogous one of the scale of operations, presented in the 
preceding chapter. 

Economic Geography. — In the calculations of economic 
geography, it should be remembered that commercial distance 
is not physical distance. Commercial distance is not measured 
in miles but in terms of cash outlay, time expenditure, risk, 
inconvenience, and the mental inertia to be overcome. It is a 
complex of many factors, and it can only be inadequately repre- 
sented by maps and charts. 

To distinguish clearly the economic geography of a rc'gion from 
the physical geography, and to conceive truly th(^ highways of 
commerce, and the forces which impel or rtdard tlio movcuncml 
of goods and persons over them, is no small revolution of omj’s 
customary ways of thinking of space relations. 

Location and Freight Rates. — The classifu^alion rul<^ and tJui 
freight rate structure of American railroads show that tlu' sla*al.('gu‘ 
places for the location of industries which involve impoHani 
assembling and distributing functions are, (a) points on comptding 
waterways, especially ocean ports and (Ux'at Iraki's ports, (6) (Hun- 
ters at which numerous competing railways conviu’gx', (e) locuitions 
within influential common-point territory, adjaiujnt to pix^- 
viously mentioned centers, and (d) localities so mihumtial m tlie 
supply of certain products as to enjoy favorable commodity rate's 
on those articles. 

Natural Protection. — There is, of course, a limit <x) the advan- 
tage of any single location. As distance increases, transporf^ation 
expenses form an increasing natural protection, insuring to a dis- 
tant competitor relative advantage in his neighboihood. It has 
been found, therefore, that in the support of national distril)utive 
campaigns it is often necessary to operate a series of plants, locating 
each establishment in such a way that it will command the trade 
of a district. To whatever office orders may be sent, they can 
then be filled by the plant nearest the customer. (Jross shipments 
can be avoided; excess stocks can be shifted; and accidents and 
other interruptions localizsed. 
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The Local Market. — The tendency of our commercial evolu- 
tion seems to be to break down the distinction between 
a manufacturing East and an agricultural West, and to de- 
velop in each region manufacturing and jobbmg centers for 
the supply of the territory lying about them The impor- 
tance of intensive cultivation of local territory is, therefore, 
increasing 

Estimates of Population. — The market which a community 
affords for consumption-goods depends upon the population, 
its wealth, and its habits of life. The rate of growth of any place 
since the last census can be calculated. The method used is that 
of arithmetical progression, which is based on the assumption that 
the increase each year since the enumeration is equal to the annual 
increase between the last two censuses This figure is calculated 
each year by the Census Bureau, for all cities of 8000 population 
and over. The results are available in bulletins issued by the 
Census Bureau. The figures are, of course, estimates. They 
will not show whether or not there has been any change in the rate 
of growth since the last census. 

Tributary Territory. — The extent of the surrounding region 
which IS tributary to any village or city is not easily determined. 
The experience of traveling salesmen, retail merchants, banks, 
and railroad ticket agents is valuable, but difficult to collect. 
Rough calculations can, of course, be made from census data, 
distributing the rural and village population between competing 
points on the assumption that the attraction of rival centers 
IS inversely as the square of the distance and directly as the 
size. Accurate mapping of tributary territory has as yet been 
done rarely by American cities. 

A somewhat different analysis of tributary territory abandons 
distance and turns upon cost, giving the areas or the population 
accessible at a given freight charge. 

From Detroit the fi eight rates, for less than carload shipments 
of various classes of freight, to various nearby points, by all-rail 
routes, are as follows, in cents per 100 pounds* ^ 

^ Rates furnished by courtesy of John McNally, Traffic Commissioner of 
the Detroit Boaid of Commerce 
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Destination 



Feekuit Claws 



1 

2 

3 

1 


() 

Cleveland, 0 

GGi 

5()] 

■111 

335 

23] 

Ls; 

Toledo, 0 

4:7] 

40] 

32 

21 

165 

13; 

Buffalo, N Y 

76 

64] 

51 

38 

265 

2i; 

Chicago, 111 

79 

67 

53 

39] 

275 

22 

Milwaukee, Wis 

SS] 

75 

595 

44] 

305 

25 

Duluth, Mmn 

150 

125] 

96 

70] 

52 

41 

Sandusky, 0 

56] 

48 

38 

28] 

20 

16 

Port Huion, Mich 

50 

42] 

335 

25 

175 

14 


Style Movement — It is not natural that the people of a 
community should purchase stylo ^oods from a market whi(;h 
they believe to be one receiving mnv idc'as latc^r than th(nuselv(\s* 
The law of style movement in the Unihal SintcNS is that a new ubii 
passes from oast to W(\si,, from largcjr (utu\s to smaller ones, and 
from neighborhoods of wealRi to those of k'ss W(^idth. 

City Measurements. — The statisti(5s of industry hav(' now been 
so much improved that persons who are studying tlu^ (iharaehu- 
istics of different neighborhoods oiin got nuuiy gcuuiral compari- 
sons at little expense from published sourijes. Ilie Statistaiuil 
Abstract of the United States is a large volume published annually 
by the Bureau of Foreign and Donu'stie (Jomnuuxx^ of tlu' Depart- 
ment of CJommcrce It gives th(^ retail pric(\s of (5oal, gas a,nd 
electric power for about 50 cities. It also publisluss a. portion of 
the statistics of the cost of living compik'd by th(\ Department 
of Labor, expressed in terms of an index number. Tln) peu' capita 
fire losses of principal cities are also briclly given. 

After each decennial b'oderal ccuisus a volume entitkKl Abstract 
of the Census of the United Btates is published by ihc', Bureau of 
the (Census of the Department of Commerce. This puldication 
summarizes the infonnation in the larger census volumes. In it 
can be found statistics of increase of population for all places over 
2500 in size, also data as to the distribution as between males and 
females, as between various age groups, and as between native 
and foreign born, and between white and colored. The average 
number of persons to a dwelling is likewise given, from which the 
crowding of worldng-class quarters can be inferred. Hero also 
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is a tabulation of the percen^tage which the school population forms 
ot the total number of persons of school age. Information as to 
tax I at os and per capita taxes paid can be gotten from a digest of 
state law^s on taxation, and fiom reports on Wealth Debt and 
Taxation, both published by the Department of Commerce. 



Fig 2 — Distance in Terms of Cost 

Fioight rates fiorn Chicago, first class, in cents per 100 lbs The zones 
aie bounded by cities taking the following latcs Zone I, fiom 05 to 85 cents 
Zone II, fiom S9 to 99 cents, Zone III, from 112 to 129 cents, Zone IV, 
from 135 to 153 c*c‘iit,s, Zone V, fiom 182 to 206, Zone VI, fiom 218 to 232, 
and Zone VIT, 2iS] cents Bates furnished by the Freight Rate Division of 
the Chicago Association of Commerce 

The cost-of -living statistics, in considerable detail, for different 
localities can be obtained from bulletins, and the Monthly Labor 
Review, both published by the Bureau of Laboi Statistics of the 
Department of Labor. Information as to building permits, and 
expenditures for building in pimcipal cities, is given from time to 
time by the Bureau of Labor Statistics. Figures are also pub- 
lished by the American Contractor of Chicago. Complete data are 
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furnished to subscribers by the F. W. Dodge Company of New 
'STork City. 

Fire losses are annually summarized in the report of the Com- 
mittee on Statistics and Origin of Fires of the National Board of 
Fire Underwriters, located m New York City. Bank clearings for 
the chief cities are published by R. G. Dun & Company in 
Dun^s Review, the annual statistics appearing early in the yeax. 

The statistics of schools are very completely presented in 
bulletins issued by the Bureau of Education of the Department of 
Labor President Nicholas Murray Butler of Columbia Univer- 
sity has said, Where the public school term in the United States 
is longest, there the average productive capacity of the citizen is 
greatest.^' The percentage of children of school age who are 
actually in school is important as it is an evidence of the quality 
of the labor force which is in preparation for to-morrow The 
severest i-cst of the school system is the percentage of the children 
of foreign-bom parents who are in scIiooL All government 
departments respond generously to requesi^s for mlormation; and 
government documents are sold at merely nominal prices. 

Factory Sites, — Manufacturing sites in cities of from 20,000 
to 100,000 population are worth from $1000 to $5000 per acre, 
without trackage, and from $2000 to $50,000 per acre with 
trackage. 

The larger the size of a city the more stable the price of any 
given class of manufacturing sites becomes, and thci more easy it 
is, therefore, to borrow money on such real estate. The off- 
setting advantage of country location is that lower prices per 
square foot allow the woiks to be spread out so that the hre hazard 
is reduced, and a free use of one-story structures can be made. 

In an increasing number of cities there arc being opened 
Industrial Districts,'' comprehensively planned, and connected 
with belt railway lines. Chicago, Kansas City, Minneapolis, 
St. Paul, and Brooklyn (in the Bush Terminal Station) provide 
examples Such districts facilitate railway car and auto truck 
movement. They especially aid in the difficult problem of less- 
than-car-lot shipments, by providing local trap cars to gather 
packages of mixed destination, and move them daily to the freight 
terminals, where package cars are loaded to serve certain zones of 
each line of railway. 
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The Factory Site and the Wage Earning Population. — In the 
choice of a particular site the convenience of the factory opera- 
tives is perhaps the leading consideration. Mr. Henry T. Noyes, 
whose plant, Art in Buttons, is a model establishment m Rochester, 
has emphasized this point. 

Most concerns think only of cheap land and go to the out- 
skirts of the city and buy real estate there. In locating a plant, 
it IS very important to consider the type and character of the 
workers likely to be employed. If high-paid, skilled men are 
engaged, a plant might, to very good advantage, be located on 
the outskirts of a city because men earning very high wages will 
not hesitate to go any distance to work. Furthermore, such men 
are home builders and will in time build or secure homes near 
the plant. In case a concern uses chiefly girl labor, or boys and 
girls and a good deal of unskilled labor, then great consideration 
must be given to its accessibility to employees. The importance 
of this feature can be emphasized when we realize that a concern 
may pay more in one year for extra wages than the ostensible 
saving on the cost of the land. The first cost of the land is a very 
small consideration when one figures what it may be necessary to 
pay out annually in wages by reason of a wrong location. When 
employees have to pay sixty cents to a dollar per week for carfare 
and have to take with them or buy their lunches, they expect to 
get paid for it. 

Many instances are known where plants on the outskirts of 
the same city are paying girls one dollar per week more than are 
other plants rightly located near the home of the workers, the dif- 
ference being due solely to difference in accessibility. Further- 
more, people do not like to waste thirty to sixty minutes going to 
work and a similar period coming home. They give preference to 
a business which is within easy walking distance. Accessibility 
thus gives help at a lower wage and gives the pick of the best help. 
For a plant having approximately a thousand employees, one 
dollar per week additional in wages, because of poor location 
means over $50,000 loss per year.^' ^ 

A study of the daily to and fro travehng of employees was 
made several years ago by the W. H. McElwain Shoe Company, 

1 Henry T Noyes, Planning for a New Manufacturing Plant. Annals, 
Sept , 1919, VoL 85, p 70. 
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at their Boston plant. They found that the average going and 
coming times, taken together, were 83 minutes per day. During 
this time the employee was usually standing, and usually in bad 
air. The wccldy schedule of tune away from home was: Working 
time 48 hours, traveling time 8 hours and 18 minutes, total time 
56 hours 18 minutes. At their Manchester, N TI , plant this 
company found the going and coming time to be about two hours 
per week, for those employees who chose to live in the residence 
suburb in which the plant is located. The weekly time engaged 
was thus 48 hours of working time, and 2 hours of traveling time, 
or a total of 50 hours. There was a saving, as compared with 
the Boston plant, of 6 hours and 18 minutes per week. 

At a foreman's meeting of the Lever Bros. Co , in Cambridge, 
Mass., in 1919, the average going and coming time of the foremen 
was found to be 55 minutes per day. This indicated a weekly 
schedule of 48 horns woiking tune, 5 hours 30 minutes traveling 
time, or 53 hours and 3)0 minutes total tunc. 

This matter of a location inconvenient for the faci-ory opera- 
tive is pungently summarised by Whiting Williams as follows- 
Few managers seem to realii^e how a woikor figures— and 
begrudges — the mmutes and hours he usc^s to go and come. 
Besides frequently causing the “passing up^' of the distant job, 
it looks as though all those minutes-” like all the drops of sweat — 
figure sooner or later in the worker’s bill against his employer, 
and so in the cost of production, and, finally, of living, for every- 
body to pay.’^ ^ 

The Location of Retail Establishments.— The location of 
mercantile establishments in a city is primarily based upon the 
fact that the central point of a settled area (lUKwen topography 
aside) is the point most accessible to customers If the existing 
retail center is not near this point, that is to say, if the city has 
been growing more rapidly in some directions than in others, the 
retail district will be found to be m a slow process of travel toward 
the center of population, inferior stores, small repair shops, and 
abandoned buildings marking the off-side, while new specialty 
shops mark the approach toward the main residence district. 
Within the shopping district the universal providers, such as the 

^ Whiting Williams, What^s on the Worker^s Mind, N Y , 1920. Scribners, 
p 227 
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department stores, and the better managed institutions which 
arc able to utilize high densities of trafhc to best advantage, will 
be found occupying the best central locations, while single-line 
shops of narrow appeal, and the less efficiently managed stores will 
occupy the side streets and the outskirts of the shopping district. 

Within the shopping district a store will seek the neighbor- 
hood of stores of its kind, or stores which appeal to the same class 
of customers. The habit of the customer, when bent upon a par- 
ticular eiiand, is first of all to place himself or herself in the quar- 
ter where there is the best combined assortment within a street 
frontage of a few hundred feet The customer will then shop 
around from stoie to store, going to outlying stores only after the 
stocks of the chief group have been examined. Most shopping 
streets, especially in medium-sized and small cities, will be found 
to have one side devoted to women’s trade and occupied by dry 
goods stores, jewelry stoics, fuinituie stores, and the like; while 
the opposite side of the stieet will have the hardware stores, barber 
shops, and cheaper icstaurants There is a slight tendency foi the 
woman’s tradmg center to be on the south side of an east and west 
sticct, to secure the advantage of shade. There is also a slight 
tendency for this center to occupy the side of the main street wffich 
lies neaier to the best residence distiict Mercantile values are 
injuiiously affected by vacancies, buildings m course of construc- 
tion, and by non-meicantile buildings, such as a church or court 
house They are also injuriously affected by slopes which mate- 
rially increase the effort of movement on foot or in vehicles. 

When a city reaches such size that a couple of hundred families 
live at a distance of approximately a half mile fiom the chief 
shopping center, there is likely to be formed a neighborhood-con- 
venience sub-center, consisting of a grocery store, a meat shop, 
and a drug store in which the sale of soda, cigars, and magazines 
and newspapers helps out the prescription trade With the con- 
tinuance of giowth, such sub-centers tend to arrange themselves 
at half-mile intervals on the chief lines of radial travel 

Changing Conditions, — Industrial conditions are in a rapid 
state of change, so that it is not to be expected that a locality will 
always retain the same degree of advantage High freight rates 
are now moving some producers nearer to markets Exhaustion 
of raw materials is dispersing others to new locations. Factory 
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legislation still exerts some pressure to send capital into the less 
progressive sections The center of population continues to move 
westward; and western competition is increasing. The Pacific 
coast is increasingly taking care of its own requirements. Coal 
is high in price. Fuel oil is practicable. Electric power is expand- 
ing its field rapidly through the growth of central station service. 
The increasing expenses of city trucking, of delay at congested 
terminals, and the other influences mentioned in the discussion of 
the dissemination of manufacturing establishments, are forces 
building up satellite cities. Therefore, we may say that, from time 
to time, the problem of location must be restudied by any industrial 
organization. 

Problems 

The Persistence of the Small Establisliment. — On the basis of the 
centripetal mfiiienccs whicli are listed in tlu^ text, under the paragraph 
heading Separation from Othei Manufactures/’ and with your own 
additions to tlie list, study tlu^ following cai/alog of industncs, each of 
•which IS notable for the numlior of small establishments. Indicate for 
each industiy the influeiK^o which, in youi opinion, favors the small 
establishment If more than one influence applies, indicate the important 
ones m the order of their power. 


Artificial limbs 
Artificial stone 
Automobile repairs 
Awnings and tents 
Bakmg powder 
Baskets 
Bookbinding 
Bakery products 
Brooms 
Blacking 
Boats (small) 

Bluing 

Boxes (pacldng) 

Brushes 

Canning and preserving 
Carpets (rag) 

Carnages and wagons 
manufacturing and repairing 


Cleaning and polishing prepara- 
tions 

Confectionery and icx) cream 
Cooperage 

Copper, tin, and slu^ct-iron work 
Cheese 

China decoration 

Coffee and spice roasting and 
grinding 
Corsets 

Cutlery and edged tools 
Dental goods 
Druggists preparations 
Electroplating 
Enameling 
Engraving 
Fireworks 
Flavoring extracts 
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Flags and banners 

Flour mill and grist mill 

Foundry and maclnne shop 

Fur goods 

Furniture 

Han goods 

Ice manufacturing 

Inks (writing) 

Instruments (scientific and profes- 
sional) 

Jewelry 
Leather goods 
Marble and stonework 
Millinery 

Mineral waters and soda 
Mucilage and paste 
Optical goods 
Patent medicines 
Perfumes and cosmetics 
Printing 


Publishing 

Planing mills and cabinet work 
Sausage manufacture 
Stamps (hand) 

Saddlery and harness 
Scales and balances 
Showcases 
Signs 

Slaughtering and meat packing 
Sportmg and athletic goods 
Stencils 

Structural iron work 
Surgical appliances 
Suspenders and garters 
Screens (door and window) 
Tobacco manufacturing 
Toys 

Umbrellas and canes 
Washing machines 
Whips 


Rating of a City for Manufactures. — Rate the city in which you are 
located, or a city of which you can get adequate information, as a point for 
the possible location of manufacturmg institutions In conclusion mdi- 
cate for what lines of manufacture the place appears to offer the greatest 
attractions Consider the following matters, but add to the list such 
other points as you find to be essential. 

How far distant from cities of 50,000 population or over in various direc- 
tions? 

What raw materials are produced in quantity locally? 

How far away are the mines which furnish steam coal? What is the 
average B t u per pound of the coal used? What is the freight rate 
per ton in carloads for coal from a representative supplying point 
in the mining district? What is the local price of steam coal in car- 
load lots on track? 

What is the cost of central station power to large consumers? 

Does local water conform to U. S. Treasury Department requirements 
recommended for use on a common carrier? 

What is the average summer and winter humidity? 

What are the food-producing resources of the country for 50 miles around? 
Is there a local trade school or manual trainmg high school or techmcal 
school or college? 
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Are tke trades on an open or closed sliop^ basis'^ What restrictions on 
production are enforced by the local unions? What is the strike 
record? 

What is the character of the housing accommodations available for wage 
earners^ How convenient or inconvenient are wage earner^s resi- 
dence sections to industrial property 

What IS the estimated public warehouse capacity, sprinklered, non-sprin- 
klered, refrigerated? 

Is the place a rate-breaking or a terminal railroad town‘s Is it an inter- 
change point for cars, or a point on the natural route for the return 
of cars under the per diem rules? How many package cars for 
L C L freight leave the city daily 

Can commodities be brought in from various territories, and milled, stored 
or cleaned in transit? Are there numerous commodity rates in and 
out? 

To what extent docs a spirit of enterprise and coopciation, in the promo- 
tion of community interests, animate the population? 

Location versus Scheduling. — Two wholesalers aio in competition for 
the patronage of a retailer in Cincinnati. One is located in New York 
City, and the other m Chicago. Each house receives an ordca* at the same 
hour — on Monday at 9 a m. — the New York house on Eastern time, the 
Chicago house on daylight saving time, one hour faster than central 
time. 

The New York house passes the order through to the shipping depart- 
ment in two hours. There is a delay of thirty minui,es in telephoning 
the order to the Now Jersey warehouse. There the stock picking occu- 
pies thirty minutes. It takes one hour to check, invoice, box, mark, and 
prepare bills of lading. There is a thirty-minute wait for trucks- The 
truck loading, running, and unloading time is one hour. Package cars 
for Cincinnati are closed at 9 a m. and 3 r m daily. The average run- 
ning time from New York to Cincinnati is forty-eight hours. No work is 
done in the New York office nor the New Jersey warehouse from 12 to L 
The day begins at 8 a m and closes at 5 p.m 

The Chicago house employs three hours in preparing papers, and in 
passing the credit, before the order reaches the shipping department. 
There is a delay of one hour before the order is taken up by the stock 
clerks The picking, checking, mvoicing, boxing, marking, etc., occupy 
two hours An equal time is absorbed m draymg by team to the freight 
house. In Chicago the Cmcmnati cars are closed at 10 a m., 1 p.m., and 
4 pm. The average runnmg time to Cinemnati is thirty-six hours. 
No work is done at the Chicago house between 12 and 1. The day begins 
at 8 A M. and closes at 5 p.m. 
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The Cincinnati freight house is open for deliveries at 6 a.m. It 
closes at 6 p M. At what time did each of these suppliers get his ship- 
ment into the hands of the Cincinnati buyer? 

After making the solution, bring out the significance of certain time 
junctures which may be discovered by following the schedules of opera- 
tions back from fixed points such as mail delivery, business hours, time of 
closing cars, etc. What suggestions can be made to the slower house? 

The House Schedule versus The Railroad Schedule.— -A lot of mer- 
chandise is lying on the shelves of the fourth floor of a warehouse belong- 
ing to a manufacturing company in Chicago. On Monday morning at 
8 o^clock the postman delivers a letter containing an order for one ton of 
these goods to be shipped to Wheehng, W Va. The company uses auto- 
mobile trucks to move small lots to the railroad platform one mile away. 
Package cars for Wheeling are closed daily at 9 a m. and 1 p.m Running 
time for these cars may be estimated as at the rate of 150 miles in each 
twenty-four hours. Construct two schedules, one that of probable aver- 
age practice, and one representing first-class practice. In these schedules 
trace operations m as much detail as your information will permit State, 
finally, in the comparison of the two schedules, how much further away in 
miles (equating time into freight movement at 150 miles per twenty-four 
horns) the slow schedule puts a house from Wheelmg than the fast sched- 
ule does. 

Fast and Slow-growing Towns. — ^If it is desired to locate a retail store 
in a fast-growing city, what advice can be offered? Secure the Census 
Bulletins showing city population figures for the latest five-year interval 
available. Select, first, cities with population between 40,000 and 75,000 
and advise which are the 10 fastest growing cities m the Umted States, and 
which are the 10 slowest growing cities. Next, select cities of from 100,000 
population to 250,000 population, and advise which are the 10 fastest 
growing cities, and which the 10 slowest growing cities. Are there any 
reasons to think that, in any mdividual cases, these classifications do 
not do justice to the cities included, on the score of the real dynamic force 
of the places? 

Factory Sites and Wage Earners’ Residences. — ^In Indianapolis there 
has been a movement to employ wage earners as near to their places of 
residence as possible. If the information can be secured, from the pay- 
roll department of a local manufacturer, with which to plot the residence 
locations of employees, plot the same on a large scale map Each em- 
ployee should be represented by a dot on the map The dots should be 
as nearly as possible of the same size Approximate location (location 
within the block) should be sufficiently accurate The location of the 
employing plant should be made prominent on the map. All other matter, 
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such as street indications, names, etc., should be inconspicuous, or put m a 
different color. 

ttR^ Map of City Population. — Prepare a large-scale map of your state, 
or of a territory with a chosen radius from any desired location Upon 
this map indicate the location of cities and villages. Ascertain the popu- 
lation of these places from the latest statistics made available by the 
Census Bureau. Each city or village should be indicated by a circle filled 
in solid with India ink. The areas of these circles must be made propor- 
tional to the population of the places they represent, in oidei that the map 
shall accurately convey the idea of the distribution of population For 
instructions as to the preparation of this map see the note following. 

Note on the Preparation of ttR^ Maps. — ^Any set of quantities can be 
given accurate geographical expression by the use of ttR^ maps Thus, 
not only the population of cities can be shown, but the productive capac- 
ity, or annual production, or capital invested, or average wage earning 
population employed, by localities for any line of industry. Such data 
can be secured m wide variety from the trade directories and from Census 
Bureau reports To obtain the proper length of radius of the circles, the 
square root of the numbers desired to represent can be taken, and this m 
turn divided by the value of 7r(3 1416), To facilitate this calculation 
the numbers should be reduced to terms of thousands or millions, and a 
table of square loots used for the simplified series Such tables may be 
found m handbooks of engineering data. There is one in Managemeiff/s 
Handbook, N. Y,, 1924, Ronald, pp. 23-32. When the numbers repre- 
senting the relative lengths of the radii have been derived, they can be 
interpreted into terms of any desired fractions or multiples of an inch for 
plotting with the compasses. It is important to determine the maximum 
size of circle permissible, by tentative work on the map m pencil in the 
region of greatest congestion of data. If a considerable number of maps 
of this type is to be prepared it is advisable to prepare a graph of 
the ttR^ scale so that distances can be taken off directly with the compasses 
As an alternative to this a tabulation of values can be calculated io 
cover the numbers to be used Much time can be saved if large-scale 
outline maps can be purchased of local stationers. 
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CHAPTER IV 


LAYOUT OF A MANUFACTURING PLANT 

The Problem. — The planning of an industrial works is much 
like the planning of a farm, or a garden, or a residence, or even 
a kitchen, — for a kitchen is a workshop It has points of sim- 
ilarity with the planning of a city- In each of these cases there 
are certain functions to be provided with space requirements, 
which functions must sustain definite relations of area and direc- 
tion with each other. The functions of an establishment, of course, 
vary greatly in individual significance They vary also in the 
degree of handicap they will suffer from lack of adequate space 
and position. The problem of layout is to discover such an 
arrangement as will secure the greatest convenience for the most 
important functions. To state this a little more fully, we may 
say that the optimum plan is the one in which a series of quan- 
tities representing the importance of the various functions, mul- 
tiplied by quantities representing the advantage secured for those 
functions by space and location, will amount to the greatest possible 
sum 

The points which are most likely to be decided upon by the 
management before serious work is begun upon the layout of the 
plant are, that a given sum of money can be devoted to the enter- 
prise, or that a given output is to be provided for, or that a certain 
piece of land is to be used. One, two, or three of these matters 
may be settled in advance, so that the layout studies will be more 
or less of a compromise 

The preparation of a plant layout begins with a detailed engi- 
neering analysis of the article to be manufactured This study 
is to reveal the component parts, and the necessary manufacturing 
process (physico-chemical steps in proper sequence) for the pro- 
duction of each part Each process is then to be studied, to 
determine what machmeiy, equipment, crafts, and skills will be 
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required. A single process with its workman, mechanical equip- 
ment, and spaces for stock, is a production center, — the ultimate 
manufacturing unit. The space requirements of such units should 
be worked out in detail. An assemblage of like or closely con- 
nected production centers, handled as a single administrative 
unit, and embracing not only production centers but supplementary 
centers for administration, communication, and the like, consti- 
tutes a shop. The manufacturing shops, together with special 
centers for power, general administration, and a variety of service 
departments, constitute the elements of the plant. These ele- 
ments must be grouped into buildings and yard areas, arranged 
in a general plan of layout. 

The conception of a modern plant, from the point of view of 
layout, is of a huge machine or mechanical leviathan; slightly 
adjusted in the process of fitting it into a series of buildings; 
designed and assembled much as a machine would be; and per- 
forming its function (much as a machine), in so far as it works 
smoothly, as an intimately coordinated whole. 

A Smooth Flow of Work. — A proper plan conforms to economy 
by insuring complete utilization of buildings and grounds, and by 
facilitating the movement of material from process to process; 
but it avoids the parsimony of condensing things to such an extent 
as to produce a cluttered shop with its impeded movements and its 
perpetual rearrangements to make room. An uncomfortably 
crowded shop prevents employees from making rapid and free 
movements, and forces them to employ slow and inefficient move- 
ments and assume cramped positions. It increases the risk of 
accidents, because of the closeness of the operatives to the machin- 
ery, and the piling of materials to undue heights. It necessitates 
much rehandling and repilmg of material, and prevents the intro- 
duction of ample apparatus, such as containers and trucks, for 
the saving of labor in handling materials. A crowded condition 
makes it much more difficult for the foremen of the shops to keep 
track of the progress of work. 

If things which have reached a certain stage of completion 
have a definite area reserved for them, and if all work which 
has reached this stage can be accommodated in the assigned area, 
then the floor of the shop, with its distribution of materials, is 
always a kind of magnified graphic chart of the state of the 
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schedule. Management i§ obviously much simplified, if it can be 
taken as a pnma facte evidence of inadequate performance, when 
there is an undue accumulation of material at any point. 

Straight-line movement of work means the greatest simplicity 
and clearness. It also means the shortest total length of aisles, 
and hence the highest ratio of floor space engaged in actual fabri- 
cation. The more the materials are moved about, the more 
shaking and rumbling there is to distract attention, the more 
the finished surfaces of the product suffer from bruising and scratch- 
ing, and the more skilled artisans are engaged in movements 
work. 

The Production Center. — The analysis of a production center 
raises the questions: What areas are to be required, and to what 
uses are they to be put? If there is a machine, what are its over- 
all dimensions, including allowance for the extreme outward 
travel of all moving parts? If the chief piece of equipment is a 
work bench, what are to be the length and width? What space 
must be kept clear around the machine to allow the operative to 
feed and remove stock, and make adjustments? What additional 
allowances must be made on all sides for main aisles and cross 
aisles? What spaces are needed for belt-ways or containers? 
What space is to be allowed for incoming and outgoing stock? 
It will facilitate matters if standard determinations, applicable to 
many production centers, are made for such things as the width 
of aisles, or the width of work benches. 

Before production centers can be arranged into shops it is 
necessary to consider other requirements. What, for example, 
does the center under consideration require in the way of overhead 
or ceiling height, crane service, industrial railway trackage, live 
steam, light intensities, and access to shafting? What weight per 
square foot of floor space will the equipment and stock involve? 
How exacting is the process as to floor alignment? How many 
workmen are to be accommodated? 

It will facilitate matters to prepare memorandum pages upon 
which the layout requirements of production centers can be 
recorded. On such a page an outline drawing to scale can be 
made. Below this the various requirements of the center can be 
recorded under standard headings. A suggestion toward the con- 
struction of such a memorandum is as follows: 



72 ADMINISTRATION OF INDUSTRIAL. ENTERPRISES 


MEMORANDUM ON PRODUCTION CENTER 



Name of process or symbol MVRC23 
Equipment. N%les Mill 10' X16' Model Xj 1917. 

How may centers like this one ^ 

Operatives Machinist and two handy men as helpcr'i 


Liehtme lequircment Gennnl 2 f c on t>'paccs 4 f c 

Crane service 

Local jih Under 6 ton tra.veling 

Aiea of equipment 

sq ft 

Power requirements 

Individual eieciric drive 

' ' maximum _ 

h w h 

HrivinET niillo.v 

T n 

Areas to handle woik dolled lines on diagram 


(Indicate on diagram) 
front back- 


right left 

Special access 

(Indicate on diagram) 


Fig. 3 — Memorandum op Requirements op a Production Center 

In a similar manner analysis will cover every part of the offices, 
warehouses, and yards. 

Sequences. — Another problem of layout is to determine the 
location of each center with reference to other centers, so that it 
will be in its proper position in the sequence of processes and the 
movement of materials. Some industries comprise a single simple 
chain of performances which may be represented by Figure 4. 
The material moves straight on, as in a paper mill, from one 
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process to anothei, until The end is reached Other industries 
involve a number of scpaiate sequences which move along in 
in parallel series to foim, perhaps, a trade assortment. 



Fig 4. — Simple Sequence 


Still other industries, such as slaughtering and meat packing, 
consist of the subdivision or dismtegiation of a complex raw mate- 
rial, until it is differentiated into a large number of separate com- 
mercial products, as in Figure 5. 



Fig 5 — ^Elaborative Sequence 


One of the commonest manufacturing processes involves the 
manufacture of parts which may individually run through longer 
or shorter series of simple sequences, to be then grouped into minor 
assemblies, which m a final synthesis take their places m a complex 
completed product, as m Figure 6. 

Coordination. — In order that all parts of an establishment 
may be kept full of work and under even pressure (a condition 
essential to the development of a uniform habit of the shop), 
it is necessary that each class of production center should coor- 
dinate in capacity with those centers which precede it or follow 
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it, and which must therefore either su'pply it with work or take 
woik from it. If we imagine a manufacturing process consisting 



Fig 6 — ^Assembly Sequence 


of three stages, designated as A, B, C, and diagrammatically 
represented as m Figure 7. 



Fig. 7 — ^Diageam of Cooedination. 
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it wiU be obvious that twa machines of 500 capacity for A will 
fully employ a machine of 1000 capacity for R, and five machines 
of 200 capacity for C. If we install a B machine of 1300, m the 
best adjustment possible we shall either lose 200 on A equip- 
ment and 100 on the C, or else lose the 300 extra capacity in 
the new B machine. If a R machine of 1400 capacity be installed, 
we shall lose 100 on A, in the best possible adjustment. Not 
until we equip all the processes for 2000 can we again obtain as 
good a correlation as was had at 1000. A rule of perfect coordina- 
tion is that the total capacity of a series of connected manufacturing 
departments should be some common multiple of the capacities 
of the individual production centers composing those departments. 

Transportation and Layout.— The transportation problem of a 
manufacturing plant appears to divide itself into three parts: &rst, 
the movement of materials by the operative within the produc- 
tion center; second, the inter-center and inter-shop movements 
which are in charge of a special force of movemen; third, the 
transportation which takes place over standard-gauge railway 
track within the company’s property. 

In internal transportation the complete journey is from tool 
point to tool point The most expensive type of transportation is 
the manual handling which takes place at the production center, 
as when the operative picks up his stock, piece by piece, and 
moves it a few inches or a few feet, in the process of manufacture. 
There is much inefficiency hidden in this world of manual manipu- 
lations, which has been left to the discretion of the individual 
workers. It is the object of motion study and time study and 
fatigue study to inquire into the intimate and particular layout 
of the individual production center, with the idea of economizing 
effort. 

The costly elements, in these handling journeys, are the ver- 
tical ones. When the trunk of a workman’s body must be bent 
for each piece, the efficiency of the energy expended must be a 
very small decimal. The aim should be to keep all handlings as 
short as possible, and keep them in the same horizontal plane. A 
few horizontal planes should be established for work throughout a 
shop, and change from one plane to another should be made in 
large lots by means of appropriate mechanical apparatus, such as 
elevating trucks or tiering machines. The ideal m handling eco- 
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nomics is to have the final position of a, piece of work, at the con- 
clusion of an operation, serve as the initial position for the next 
operation. As such a condition is rarely attainable, the practical 
ideal should be to reduce journeys between tools, as far as possible, 
to three parts (a) a single short detail handling from tool to con- 
tainer, (b) a transfer trip of a quantity of articles from the delivery 
position to the receiving position, in an easily propelled container, 
(c) a short detail handling from the container to the next tool. 

Inter-center and inter-shop transportation has been the province 
of the hand truck. The truck has undergone a considerable evolu- 
tion in recent years. Bodies of every imaginable shape — boxes, 
racks, pigeon holes, hooks, etc , — have been devised to accommo- 
date different kinds of material m such a way as to minimize han- 
dling, protect finished surfaces, and assist m accounting for quan- 
tity. The greatest improvement in the hand truck is the elevating 
truck, which slips under a standard base, lifts the base a short dis- 
tance from the floor, and moves it, with whatever containers may 
be piled upon it, without disturbing the stock. Motor-driven 
trucks — electric or gasoline — are now used wherever the loads and 
distances warrant; and these are taking the place of indoor and 
yard narrow-gauge track, much as the auto truck on city streets 
is supplanting street railways. 

Of standard gauge railway transportation within industrial 
grounds, it is only necessary to call attention here to the point that 
in heavy manufacturing on a large scale, where long strings of 
cars must be moved, it is desirable to shorten the arcs of railway 
curves by arranging buildings in such a way that the mam axis 
of the individual buildings (or of a scries of buildings placed m 
echelon or stepwise arrangement) shall be approximately at an 
angle of 45° to the main lines from which the yard tracks are 
taken off. 

The first arrangement illustrated in Figure 8 is followed by the 
Buffalo and Susquehanna Iron Company of South Buffalo. The 
second arrangement is followed by the Westinghouse Electric and 
Manufacturing Company at Lester (South Philadelphia), Pa. 

In laying out standard railway tracks a minimum radius for 
short arcs is 100 ft., for longer arcs 150 to 200 ft. It is desirable 
to arrange easy curves, to separate receiving from shipping 
switches, and to tie the crane service and the industrial railway 
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service together by judictous interlacing But it is wise, also, 
to avoid running railway tracks through buildings, and to avoid 
arranging the walks and loads which must be followed by work- 
men in such a manner that tracks must be crossed near doorways 
or near the corners of buildings. 

Layout and Power Requirements. — In the days when direct- 
connected water wheels were the reliance of large manufacturing 
establishments, mill architecture and yard layout were influenced 
by the cramped spaces into which factories squeezed themselves 
along the river banks. Streams of rapid fall commonly have 
deep beds, and little level ground between the high banks and 



Fig 8 — Short- arc Arrangement of Railway Curves 


the water’s edge. The narrow sites of the old mills, together 
with the restrictions imposed upon length by the heavy, slow- 
moving shafting, made necessary upper stories, and confirmed 
the first mill type as a narrow, tall stiucture. 

When the production of large fly wheels began to reduce the 
pulsations of the steam engine, and the Corliss method of regu- 
lating the engine by varying the point of cut-off at last made 
this source of energy steady enough for spinning and weaving, 
the manufacturers found their mills liberated from the thraldom 
of the waterway The imperfection of belts and the shortness 
of hues of shafting still kept the shops huddled closely about 
the power plant, however. With the advent of electric trans- 
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mission all dynamic connection with the power house is at length 
severed, and the architect is free to group his departments on 
new principles of arrangement. The use of group and individual 
electric drive for the machines in the shops has largely liberated 
layout from the long parallel lines of floor directly below the 
lines of shafting, so that arrangement can now consider, chiefly, 
convenience in the flow of work. 

The Layout of Shop. — On the basis of the known space require- 
ments of production centers, and the sequence of processes, and 
taking into due account the laws of coordination and transporta- 
tion, a process-area-diagram can be constructed. But before 
the centers are grouped into shops, it is necessary to ascertain 
the requirements of each process as to light, shafting connections, 
headroom, crane service, special foundations, and the relations 
which are to be sustained with every type of administrative 
and service department, so that in the final adjustment these 
needs will receive consideration. It is also necessary, in laying 
out the plans for a shop, to allow space for the foreman's ofiice, 
for stairways and beltways, and intermediate storage spaces 
and toilet rooms. 

It is desirable to arrange a shop with its main axis east and 
west, so that the light will be received from north and south 
windows. This is particularly true for fine manufacturing, for 
by this plan one side of the shop will be insured a north light, and 
all parts of the shop will have reasonably uniform natural lighting 
from hour to hour throughout the day 

A problem arises, in organizing a series of shops, as to the^roper 
location for work of a given kind, which occurs again and again 
at different stages m the process of manufacture. Should such 
work be done at the various points where it occurs in the regular 
line of advance, with the necessity, perhaps, of installing the same 
kind of machine in two or three shops? Or should all work of 
a land be done in one place, even though it be necessary to shift 
materials back and forth? If the first plan is followed, as is the 
tendency in mass production — the dominant thing will be a 
straight-forward progression. If the second plan is followed,— 
as usually happens in specialty manufacturing, — the controlling 
motive will be to secure the advantage of massing all of one 
kind of machinery, labor skill, and administrative experience 
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in one place. The usuaL solution of this problem is a compro- 
mise, which may be defined briefly as straight-line movement of 
materials when they are handled in quantity, while at the same 
time expensive units of equipment are kept in operation as 
steadily as possible. 

Arrangement of Shops to Compose a Plant. — The elements 
of which manufacturing establishments are composed may be 
listed as, 1, Raw-material storage, and finished-product storage. 
2, Intermediate storage. 3, Manufacturing centers. 4, Assem- 
bling rooms and erecting floors. 5, Tool room, grinding room, 
and repair shop. 6, Stairways, beltways, elevators, and halls. 
7, Toilets, lockers, and rest rooms. 8, Drafting room. 9, Plan- 
ning room. 10, General offices. 11, Power plant. 12, Yard 
departments. 

Service Centers. — It is profitable to group certain of the ser- 



Fxq, 9 . 

Plan showing the grouping of service centers between fire-proof walls, 
separating two shops All doorways protected by self-closing, fii e-proof 
doors. »f*=fire plug 

vice departments, the sanitary accommodations, and the spaces 
reserved for transportation and communication, in the form 
of narrow bands between the shops, and enclosed between fire- 
proof walls By this arrangement the shop areas are broken 
up as little as possible, building space is economized, lighting 
is improved, and the hazard of fire is decreased. An illustration 
of such a grouping is Figure 9. 
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A similar plan, including beltways, is recommended by the 
Boston Manufacturers’ Mutual Fire Insurance Company. See 



Fig 10 

An arrangement of beltway, elevator, 
and stairway recommended by the 
Boston Manufacturers’ Mutual Fire 
Insurance Co 


Figure 10. 

At the Art in Buttons 
plant in Rochester, N. Y., — 
a reenforced concrete con- 
struction, — t here a re no 
stairs or elevators m the 
main bmldings. These, to- 
gether with the toilets are 
grouped in separate tower 
bmldings. This arrangement 
gives larger unbroken floor 
spaces for manufacture; and 
it permits each floor to be 
more nearly isolated as a fire 
risk. 

Segregation. — Since a 
group of associated depart- 
ments will suffer from noise 
according to the noisiest one, 
and will take the insurance 
rate of the most hazardous 
one, there is economy in 
sorting out departments so 
that birds of a feather will 
flock together. 

Yard Departments. — A 
factory yard is a group of un- 
roofed departments, together 
with space reserved for future 
growth, which is meanwhile 
used for lawn and flowers 
and shrubbery to relieve 
the ugliness of an unadorned 


industrial district. Yard 
layout can be as intelligent as the layout of a factory floor. Yard 
storage can be much like a warehouse without a roof. Generous 
room for storage permits buying in large lots. It facilitates 
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mechanical handling, by allowing storage spaces to be laid out 
as a senes of rectangles within reach of track and crane. And 
it reduces to a minimum the handling which is incident to rear- 
rangement. 

Provision for Expansion.— The symmetry of the original 
plans of many maufacturing establishments in this country has 
been spoiled by reason of the fact that an inadequate allowance 
was made for giowth so that, when expansion did come, it was 
necessary to ciowd intermediate buildings m between the original 
structures, cut off light and air by connecting structures, and 
complicate the routing plan by tacking on dependencies here 
and there. 

Mr. Henry T. Noyes has made a convincing statement on this 
point “No point is of greater importance in connection with 
a new plant than pioper and adequate planning for future expan- 
sion. This should be considered in connection with every step 
taken — the purchase of land, the installation of sewers, water 
pipes, mams through the buildings, the design of the power 
plant, and all othei fcatuies In planning our buildings we spent 
eleven months of preliminary work before v^e bought any land. 
We secured from the leading insurance groups of the country a 
hst of the one bundled and fifty light manufacturing plants 
carrying the lowest insurance in the United States, and a list 
of plants Avhich, m whole or in part, had been built wuthin the 
preceding seven years. We visited one hundred and thirty-two 
of the one hundred and fifty plants and compiled a little summary 
booklet coveimg every plant and every essential detail in each 
plant, thus determining at the time, as nearly as possible, what 
was ' standaid practice,^ as to every feature. Eighty-nme out 
of the one hundred and thirty-two concerns told us that their 
chief mistake, as evidenced m the seven years, had been failure 
to provide adequately for future expansion in one direction or 
another 

Preservation of Market Values. — If a plant is constructed 
in a large city, where the sale of manufacturing bmldmgs is 
possible, and where the shifting of population causes frequent 
changes in the functions of localities, consideration should be 

^ Planning for a New Manufacturing Plant, Plenry T Noyes, Annals of 
Am Acad of Pol and Social Science, Sept , 1919, Vol 85, p 68 
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given to the preservation of the real estate values or sale values 
by building structures which can be adapted to a variety of 
uses with a minimum of remodeling. What this implies in the 
way of design may be ascertained by the study of the loft buildings 
now being constructed for leasing purposes in large cities. As 
country or surburban plants are usually salable or rentable only 
at a great sacrifice, it is probably wise to give them the most 
perfect possible adaptation to the primary purpose, and stake 
everything on the original venture. 

Ground Plans, — Mr. Noyes summarizes good layout plans 
into seven types. The types of buildings possible in selecting 
an arrangement to meet given conditions are represented by the 
capital letters L, T, U, C, H, F, E. In all these types of build- 
ings, materials and parts m process of construction may travel 
in two or mor edirections without re-entrant lines on their way 
toward final assembling. Moreover, different lines of goods 
can be made in the various wings without interference, and 
brought to a common point for storage and shipmcnt.^^ ^ Mr 
Lansburgh lists Uy H, T, and E plans as easy to enlarge.^ 
The principle of easy enlargement appears to be what we have 
called the unit principle. This is in use when a manufacturing 
establishment is divided into a series of units, each unit having 
a relatively independent structure, and having open space 
reserved adjacent to it, so that it can be added to without 
encroaching upon any other unit. Such a plan D. S. Kimball ^ 
speaks of as sectional, like a bookcase, so that additional units 
can be constructed at any time, without disturbing the system. 

There is another idea which appears to underlie good arrange- 
ment, m some cases at least. It is that the main direction m 
which extensions can be made without destroying the original 
plan will be lateral to the mam direction of the progress of work 
for the plant as a whole. Enlargements may be at right angles 
to this main axis, and on either side of it. The illustrations 

^Planning Buildings for To-morrow, Henry T Noyes, Factory, May, 
June, July, 1909, p 24 

2 Industrial Management, Richard H Lansburgh, N Y , 1923, p 126 
Wiley 

sPrmciples of Industrial Organization, D. S. Eamball, N. Y., 1913, 
p 242. McGraw-IM 
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of projected enlargements, here roughly sketched, wiU better 
define the idea 

The I Plan. — The simplest type of manufacturing plant is a 



Fig 11 — I Plan 
E, S =Ka\v material stores 
F S = Finished stock 

M 1, 2, S, 4 = Manufacturing departments in oidci of sequence 
R R =Railioad siding 



Single building of a width consistent with efficient lighting, and 
of a length depending upon the floor space to be provided Such 
a plan may be illustrated, in abstiact form, by Figure 11 

L and U Plans. — The enlargement of an I plan is likely, at 
first, to produce some sort of an L or U plan, from the necessity 
of turning to avoid property limits 
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Accretionary Plans. — Further enlargements are then likely 
to give evidence of the breakdown of the plan, and to produce 



Fig 14 — ^Accretionaey Plan 


the confusion of an accretionary factory type. Continued 
enlargements rapidly lower the efficiency of such a plan; while 
radical enlargements mean a clean sweep. 
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Duplicate I Plans . — kn 1 plan may, of course, consist of 
several buildings 



Fig 15 — Duplicate I Plan 



Quadrilateral Plan. — The enlargement of a duplicate I plan 
may produce a quadrilateral, when connecting stiuctures are 
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thrown across between the original bnildings. This plan was in 
favor in this country, for a few years, m the seventies and 
eighties. It was even made the object of original construction, 
because of indoor communication, and in spite of the obvious 
disadvantages m the way of inaccessible courts, a bad fire risk, 
and varying light. A modification of this idea, standing part 
way between the duplicate I and the quadrilateral plans, but 
without some of the disadvantages of the latter, is to employ a 
series of parallel main buildings, and to connect them with passage- 
ways devoted to service departments. The plant of the United 




Fig 17. 

Ground plan of the factory of the United Shoe Machmeiy Co , of Beverly, 
Mass, showing service centeis S= Service center including locker room, 
wash room, tool storage and delivery room, stairway, and connecting passage 
between buildings V= Ventilating fans H= Emergency and first aid 
hospital. 

Shoe Machinery Company at Beverly, Mass., has the general 
ground plan shown in Figure 16, which is somewhat suggestive of 
a quadrilateral. 

The Art in Buttons plant' at Rochester, N. Y., may be called 
a duplicate 1 plan. It is a unit plan : and extensions will be lateral 
additions. A general diagram of this plant is shown in Figure 
18. It has points of similarity with the Allis-Chalmers plant at 
West Allis, Wis., and the Worthington plant at Newark, N. J 
Enlargement of Unit I and Unit U Plans. — The relation of 
plant extensions to various arrangements of plant departments, 







Fig 19 — The Enlargement of a Unit I Plan. 
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and various possible routing plans, is elaborated somewhat 
further in the diagrams following. 


jptm mm mm mm «| 



Fig 20 — Arrangement Permitting the Partial Enlargement op a 

Unit I Plan 



m 

Fig. 21 — The Enlabqement of a Unit U Plan 
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When there are enough separate buildings in a plant so that 
each department has an entire building to itself, or one end of a 
building, and ground has been reserved to lengthen any of the 
buildings, the matter of expansion will not present great dijBa- 
culties. There will be still less difficulty when the unit plan of 



Fig 22 — ^The Enlargement of an Assembly Shop and Subsidiary 

Departments 


construction is followed strictly, and extensions mean the con- 
struction of independent buildings, for which space has been 
reserved m such a way that the new buildings come into as close 
contact with the administrative offices, power plant, and service 
departments as the old buildings sustain. 
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Peoblems 

The Influence of Distance and Arrangement. — Prepare for tins test 
a board approximately J"xl2"x30" in dimension, and in it drill 
100 holes of such a size that a small thick nail will slip in easily The 
holes should not pass through the board, but they should be deep enough 
to hold the nails firmly Provide a few more than 100 nails Provide 
also a stop watch, a clip board to hold paper, and blanks suitably ruled 
for makmg the record of a number of experiments. To make a class 
demonstration, a team of three students is required one to operate the 
peg board, one to call the time, and one to make the record Each 
series of demonstrations should begin with a distinctly disadvantageous 
layout, and proceed by gradual unprovements to the best layout that 
can be suggested Other teams should run seiics of tests to check 
lesults, and also to demonstrate suggested improvements The object 
of these tests is to discover the significance of differences in the location 
and arrangement of the work elements, as shown by differences m the 
time required to peiform a fixed quota of work 

Layout of a Work Place. — Secure the permission of a local manu- 
facture! to make a study of the layout of some one work place The 
study should include the makmg of a ground plan of all the elements 
involved, as well as two elevation drawings taken at an angle of 90° to 
each other. The work place should then l^e carefully written up, first, 
as to the location of the elements and, second, as to the work process 
The following matters should be included 

Height of table or bench or working part of machine 
Height of chair of operative, foot rests, comfort of chair, posture 
required or adopted by worker, characteristic arm positions and 
movements, standing and sitting, and characteristic wrist move- 
ments required. 

Initial position of material to be worked upon 
Final position of materials after being fini^ed 
Are the movements of the operative symmetrical Is the body in 
balance while making major movements'* 

Are large movements of the trunk (as in bending or stooping) or of 
the whole body (as in squatting) required »* 

What is the weight of the material moved at any one time, and what 
is the approximate weight of the portions of the body which must 
be moved to do this work? 

What inadequacies can be pointed out: and what improvements can 
be suggested? 
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Layout m Domestic Science. — A kitchen is the best known and the 
most widely used of work shops , yet there has been very little standardiza- 
tion of it, and the majority of kitchens are pooily arranged The diagram 
in Figure 23 shows a poor arrangement of kitchen equipment Rearrange 



the elements, without changing the position of the walls or doors, so as to 
produce the minimum of tiavel m pieparmg a meal, and in clearing up 
after one 

Layout and Motion Study in Domestic Science. — Observe and record 
all operations involved m getting a meal and m clearing away, in some 
kitchen Study the layout and make a ground plan of present arrange- 
ment Report with suggestions for improvement 

The Layout of a Shop. — With the permission of a local manufacturer, 
make a study of the layout of a single shop in a plant Data should be 
secured foi a drawing. The completed drawmg should show 

The location of spaces occupied by machines, 

Any special types of mechanical equipment other than machines, 

The foot spaces around the machines, 

The spaces usually occupied by uniBnished and finished materials, 
The aisles, 

The tables, work benches, etc., 
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The lines of shafting oveihead (in dotted lines), 

The foreman's office oi desk, 

The location of doors, windows, stairways, elevators, pillars, etc. 

On this diagram the route of the progress of material may be indicated 
by a heavy line, from step to step m manufacture, fiom the time it enters 
the department until it leaves it The direction of movement can be 
indicated by arrow heads on the line This line should be in black for 
those spaces across which material is moved by mechanical power, as by 
the operation of any machme, or its earner attachments, or by some 
form of mechanical conveyor such as a belt, bucket, screw, pipe, travelmg 
crane, shop railway, or by means of an efficient type of truck The Ime 
should be in red for those spaces across which material is moved by human 
power, as by handling, carrying, or dragging The I'eport should con- 
clude with suggestions for improvmg the layout In preparing this report 
it may be found convenient to secure a piece of beaver boaid cut to the 
dimensions of the shop floor Upon this the location and size of machines 
can be indicated by templates of colored cardboard, fastened with thumb 
tacks. The path of material movement can be indicated by colored 
cord held in place by tacks. 

A Radial Shop Layout — ^There is presented, in Figure 24, a drawing of 
a ground plan which was suggested by an industrial engineer, some years 
ago, to a group of capitalists, as a possible basis for the design of a new 
type of plant, to be used in the manufacture of electrical apparatus, such 
as generators, motors, switches, electrical instruments, etc A brief 
description of the layout, as given by its author, is as follows 

“ In the center of the space available for the buildings is located an 
administration building, constituting the business, accounting and sales 
offices, and on the second story, the diafting room. This building is 
octagonal or hexagonal, whichever may be found to be most suitable 
for the purpose. In this case it has been designed with a view to accom- 
modating seven buildings, which radiate from each side of the octagon, 
and has one side reserved for the main entrance 

“ The end of each shop nearest to the administration building has 
its individual office for the foremen and shop clerks This, it will be 
seen, is a very harmonious arrangement, as every shop is then but a 
short distance from the administration building, so that intercourse can 
easily be had between the drawing room, the offices, and the offices of 
each shop. 

“The general arrangement gives each shop plenty of yard room, 
which IS very essential, and traveling cranes, either worked by hand or 
power, could be located m the yard between any two of the shops, for 
handling raw or finished material. 
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‘‘ A circular track around the administration building, connected in 
front of each shop building by means of suitable turn tables, worked by 
hand or power, makes the distribution of material between the buildings 
very easy, and it will be noticed that the distance the material wiU have 
to travel from any one building to another is comparatively short. 



“ At the extreme outer end of each building is another circular track, 
primarily to be used for shipping purposes, and the distribution of such 
material as may come in or go out over the connecting railroad Imes 
This track runs through the end of each building, and in each building 
where machinery castings or other goods are to be handled the heavier 
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traveling crane, which should run the length of the shop, can easily 
unload or load the cars This arrangement makes it possible to go into 
every shop without having a multiplicity of tracks and switches, thus 
cutting up the available yard room, as is usually the case in ordinary 
plants It IS also possible, if there is sufficient ground available, to extend 
any one or all of the buildings, and still retain the best features of the 
design 

Study this design from every point of view, and draw up a detailed 
criticism of it It is suggested that you arrange the points of criticism 
under the following general heads 1, sequence of manufacturing pro- 
cesses, 2, economy m the use of grounds and buildings; 8, natural light- 
ing of shops, 4, fire hazard, 5, location of power plant, 6, storage yards, 
7, layout of standard gauge track, 8, interdepartmental communication 
and transportation, 9, general administration, 10, enlargement. 
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CHAPTER V 


BUILDINGS AND EQUIPMENTS 

Functions. — The principal functions which manufacturing 
buildings perform are to control the conditions with reference 
to heat, light, humidity, and air circulation, msuring the com- 
fort and health of workmen; and to protect mechanical equip- 
ment and materials in process of manufacture from injury by 
the weather. Buildings provide foundations for machines, and 
a rigid framework for the transmission of power. They sub- 
divide and regulate fire lisks, isolate noisy and dusty depart- 
ments, multiply floor area by means of upper stories, and pro- 
vide a local habitation and a name for each of the shops and 
administiative units 

The General Executive and the Technical Expert. — The 
preparation of a set of plans and specifications for a manufac- 
turing plant is a task which requires the working together of 
technical knowledge and general administrative power. It, 
therefore, raises the problem of the way in which general adminis- 
trative ojfficers shall adjust themselves to specialists It is easy 
to say that each should decide those matters for which he is best 
prepared by formal training or experience. The difficulty lies 
in the application of the rule, for in the degree that men specialize 
they become ignorant of each other^s training and special province 
of action. 

When a general administrator supervises work in a field with 
which he is not familiar, he must resort to general tests of capacity, 
such BS the steadiness or uniformity of the expert’s opinion on 
any given matter, the clearness of his ideas as evidenced, for 
example, by ability to express the gist of technical discussions in 
simple language, expertness m details as shown by speed and 
precision in handling, the soundness of such ideas as the expert 
may express on subjects of which the administrator happens to 

95 
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be a competent judge, and unwillingness to woik with methods or 
under conditions which would endanger success. 

The object of the discussions of this chapter, and of the one 
following it, IS to facilitate the approach of the general admin- 
istrator to the field of the technical expert; it is not to encourage 
his encroachment into that field. 

Unit Stresses. — The unit stresses to which the various floors 
will be subjected will determine the thickness of the walls, the 
cross sections of the girders and pillars, and the style of con- 
struction A well prepared layout, showing the nature and 
location of equipment, the delicacy of the alignment required 
for the machines to be used on the various floors, and the weight 
of materials to be carried, wiU assist the engineer to make proper 
provisions, while yet localizing expensive forms of construction. 

It IS better to make construction too heavy than too light. 
Buildings designed to carry heavy loads add very little to cost, 
if made of reenforced concrete; and they possess much greater 
saleability Heavy-duty construction is a wise precaution, even 
in plants intended for light manufacture, for, if some heavy 
machines and some heavy loads of stock are employed, it will be 
possible to shift their location freely, in working out a plan of 
rearrangement. 

First Floor and Basement. — The height of the first floor is 
usually determined either at the ground level, or at the height 
of the floor of a railway car, or at a height sufficient to permit 
of a basement. If the site is reasonably level, it is desirable to 
have like floors of all buildings at exactly the same elevation 
above the sea level, so that, m case connecting structures are built 
in the future, the use of stairs or incline planes may be avoided. 

If the first floor is to be several feet above the ground, a base- 
ment can be added at very little extra expense. As Mr. Geo 
M Brill has said, To provide against frost it is necessary to 
carry foundation walls from three to five feet below the surface of 
the ground This depth, with the distance up to the first floor 
added, gives nearly the requisite height for the basement. There- 
fore, such space can generally be obtained for the expense of 
removing the soil and increasing the depth of the foundations ^ 

^Location, Arrangement, and Construction of Manufacturing Plants, 
Journ. Western Soc of Engmeeis, Api , 1908, Vol 13, No 2, p. 158. 
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Such basements are convenient for storage and for placing wiring, 
shafting, and heating pipes. On basement floors the heaviest 
machinery can be provided with adequate foundations. 

If, however, it is not necessary to lift the first floor level far 
above the ground, it may be said that a basement is a poor 
ground floor. It is poorly lighted; it entails an excavating cost, 
and an expense for drainage and damp-proof courses, it is an 
inconvenient place to move stock into and out of, and it forces 
all the floors above it to be a needless half run of steps higher 
into the air. In the days when every building had its individual 
heating plant, a basement was essential for furnaces. With 
central heating systems, this necessity disappears, and the first 
floor may be placed at the convenient elevation of a foot or so 
above the level of the ground. 

Widths and Heights. — ^The width of a building and the height 
of its ceilings are dimensions which must be determined with 
reference to each other. Unless there is roof lighting, the greater 
the width of a building, the higher the windows must be to give 
adequate illumination in the center of the rooms. Let us assume, 
for illustration, that it is decided to build a structure which, in 
each story, will provide an inside shop, bounded by two opposite 
outside walls and two partition walls; and that it is desired to 
secure in these shops a lighting standard expressed by the ratio 
of one square foot of window area to each four square feet of floor 
space Let us further assume that on the average 75 per cent of 
the space of each running foot of outside wall can be devoted to 
windows 

If we set a ceiling height of 12 ft. the window area per rimning 
foot of wall will be 9 ft. This figure multiplied by 4 gives 36 ft. 
as the maximum allowable distance from the wall to the middle 
line of the shop. Subtracting 20 per cent for dirty windows, and 
the interruption of belting and pillars, and there is left 28.8 ft. 
for a half width. Calculating in the same manner for the opposite 
wall, there is indicated a total building width of 57.6 ft., inside 
measure. Under hke conditions a 14 ft. ceiling would indicate 
a 67.2 ft. building width, and a 16 ft. ceiling a 76.8 ft width. 
The tendency of good practice is constantly toward better light- 
ing, by means of increased ceiling height, increased percentage 
of the wall space in glass, and buildings of less width. 
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Mr. Noyes argues for a greater ceiling height than the above 
calculations would indicate, for he has a mezzanine floor in view 
In a building 50 ft. wide it is possible to get a satisfactory 
diffusion of light with a ceiling height of from 13 to 14 ft. A 
slight increase in height, however, adds very little to the cost 
per square foot. And the added height has certain advantages 
By making our ceilings 15 ft. high, we have a better light and can 
place in any story a mezzanine floor which will have ample head 
room both above and below it. Our building was designed for 
sufficient floor load to permit such a mezzanine at any and all 
points, and a grip and nut head were set in concrete for suspension 
for such a mezzanine at all points. There are several places in 
our factory where such a floor can be used. Among other advan- 
tages, it provides for expansion without rearranging the machinery 
on that floor. It can also be advantageously used for storage ” ^ 

Length. — In determining the length of a manufacturing 
building, the fire hazard exerts an important influence. Assum- 
ing that the width has been determined by lighting considera- 
tions, the length of a floor must not exceed such a dimension as 
multiplied by the width will give a total floor area within the 
maximum allowed by municipal building ordinances and the 
rules of fire underwriters' associations. The Chicago building 
ordinances fix the maximum floor area within fire walls at 9000 
sq. ft, for ordinary construction, 12,000 sq ft. for slow-burning 
construction, and 30,000 sq. ft. for fireproof buildings. Using 
our previous illustration of a building 57 6 ft wide, this ordinance 
would permit lengths of 156.25, 208.33, and 520.83 ft., respectively, 
at which points, according to the style of construction, it would 
be necessary either to end the building or divide it by a fireproof 
partition waU. 

Number of Stories. — The first thought with reference to the 
proper number of stories is the convenience of keeping several 
processes within one bmlding, but distinct from each other. 
In cotton spinning a three-story arrangement is often used; 
one floor being used for carding, another for mule spinning of 
filling, and a third for the ring spinning of warp. The United 
Shoe Machinery Company of Beverly, Mass., decided upon four- 

1 Planning Buildings for To-morrow, Henry T. Noyes, Factory, May, 
June, July, 1909, pp. 48-49. 
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story buildings, because their service departments require as 
much space as the making departments. In their buildings 
the basements are used for storage, the first and second floors 
for the manufacturing departments, and the fourth floors for 
tool manufacture and experimental work 

The lowest cost per square foot of floor space is achieved by 
three-story and four-story structures The reduction of cost above 
two stones is not considerable, however. With the addition of 
stories above the fourth, the square-foot cost increases rapidly, 
because of the necessity for better foundations, thicker walls, 
and more ample allowances for stairways, elevators, and fire 
escapes. Into the problem of fixing the number of stories enter 
such factors as the value of the land, the economy of heating 
buildings when the dimensions are approximately equal and the 
stiffness required in the structure to keep machinery in adjustment. 

For buildings over four stories in height, passenger elevators 
must be provided for employees Tall buildings must be spaced 
well apart, to secure adequate light. If the chief source of light 
is over private property — rather than from a street — yard space 
must be set aside to protect it. Building heights are limited in 
most large cities according to the type of construction. 

One-story Buildings. — ^With the exodus of manufacturing 
establishments from large cities in recent years, and the choice 
of locations in village and country neighborhoods, one-story 
buildings have come into frequent use. Mr. M. S. Ketchum 
says in behalf of them, “ The best modern practice inclines 
toward single floor shops, with as few dividing walls and parti- 
tions as possible. The advantages of this type over multiple- 
story buildings are, (1) the light is better, (2) ventilation is bet- 
ter, (3) buildings are more easily heated, (4) foundations for 
machinery are cheaper, (5) machinery being set directly on the 
ground causes no vibrations in the building, (6) floors are cheaper, 
(7) workmen are more directly under the eye of the superin- 
tendent, (8) materials are more easily and cheaply handled, 
(9) buildings admit of indefinite extension in any direction, (10) 
the cost of construction is less, and (11) there is less danger from 
damage due to fire.'' ^ Where clear floor spaces of 25 ft. or over 

^ The Design of Steel Mill Buildings and Calculation of Stresses m Framed 
Structuies, N Y , 1903, p 142. 
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are required, multi-stoned structures are undesirable, because 
of the expense of supporting upper floors on long girders 

Types of Construction. — Factory buildings may be divided 
into four classes, according to the materials employed in con- 
struction. Ordinary frame ” buildings are entirely of wood. 

Slow-burning mills are composed of brick walls and heavy 
wood framing. Steel frame structures may have curtain walls 
of brick and floors of wood, with exposed frame, or the steel 
may be fire-proofed with terra cotta or concrete. Reenforced 
concrete buildings consist of a framework of massive posts and 
deep slabs in which buried wires or rods seive as tension mem- 
bers. The floors are usually of concrete and the curtain walls 
of brick 

Ordinary Frame. — The ordinary frame ” factory is a form 
of combustible architecture appropriate only for one or two- 
story structures, large giounds, small capital, and temporary 
plans. It is constructed by the use of numerous thm joist and 
rafters, supported by inside posts and light wall studs, the frame 
being thinly sheathed and roofed to keep out the weather. It 
is full of sharp edges of wood along which fire runs rapidly, and 
of spaces m which dirt can accumulate and fire make a protected 
advance. The stairways are usually built of light inflammable 
material and, in case of fire, carry the flames from floor to floor, 
cut off escape from the upper floors, and provide vertical shafts to 
improve the draft. 

Slow-burning Construction.— Slow-burning or standard 
mill construction employs timber in massive sizes. It rejects 
all framing sticks any dimension of which is less than 6 ins ; 
and it substitutes 2 to 3 in. roof plank and 3 to 4 in. floor plank 
for the thin boards used in ordinary frame buildings. The 
reason for this generous use of wood is that the charring action 
of ordinary fires seldom penetrates a solid stick more than half 
an inch When all the wood supports and fire stops are able 
to bear this deduction from their dimensions, without bringing 
down the building, a reasonable opportunity is given for putting 
a fire under control. The difference between good and bad floor 
construction is illustrated by Figures 25 and 26. 

A second principle of slow-burning construction is that each 
floor shall be a closed fire unit. To accomplish this the floors 
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raust extend unpierced from wall to wall, and all elevator ways 
and stairways must be enclosed m walls as incombustible as the 
floors themselves. All openings in inside walls should be 
eqmpped with self-closing fire-proof doors 

A third principle is that the ceilmgs over all specially hazard- 
ous stock or processes shall be protected with fire-retardant 
materials such as asbestos board, sheet metal, or plaster on metal 
lath Standard mill construction will average, perhaps, one- 
fourth more expensive than an ordinary frame 

The wooden floors of slow-burning standard mill factories 

One inch sub-floor and 1 m. surface floor 
Joist 2"xl2" set 16" on centers 



The timber surface exposed m a ceiling area 8 by 8 ft in dimension is 
appioximately 26,000 sq in 

are convenient for those lines of manufacture in which it will be 
necessary to make many openings m the floor to accommodate 
piping, conveyors, belts, etc. If it is desired to construct a build- 
ing for heavy floor loads — 150 to 200 pounds per square foot of 
floor space — the standard mill construction may be modified by 
using laminated floors. In this case the floor slabs are constructed 
of 2 or 3 in. plank, 6 or 8 ms. wide, set on edge, firmly nailed 
together, and supported by girders and posts in the usual way. 

The merits of standard mill construction can be seen from the 
fact that the great mills of New England, almost entirely of this 

1 Insurance Engineering Experiment Station, Report No V. Slow-burning 
or Mill Construction, Boston, 1908 
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type of construction, pay the lowest insurance premiums of any 
class of commercial risks in this country. In a recent three-year 
period the fire losses were cents per $100 oi insurance m force. 

Steel Frame Buildings. — The chief structural membeis of 
steel buildings comprise a system of posts braced together at 
the junctuies of floors and walls by hori 2 ;ontal girts, and cariymg 
a series of braced roof trusses. Roofing materials are affixed 
by means of light purlins connecting the trusses. The walls are 
light curtains of brick, tile, or sheet metal, filling the rectangular 
spaces between the posts and girts With wood floors and roofs, 
such structures are easily destroyed by fire, as a consequence 
of the buckling of the exposed steel. With concrete or terra 

1 m surface flooi of maple 

Sub-floor of 3''X5" pine planks, grooved and splmcd 



Mam girders set 0' to 10' on centc^is 
Fig 26 — Djesikable Floor (^oxsTutirTioN ^ 

The timber suiface exposed in a ceiling an'a 8 by 8 ft in dimension is 
approximately 14,500 sq m 

cotta floors, and fire-proofing for the stool, such stnicturos arc 
admirable but expensive. ' This form of construction has the 
advantage of being thoroughly understood and reliable in its 
engineering aspects, and of economizing space on the lower 
floors of many-stoned buddings. The steel frame can be made 
to serve not only the function of carrying the building, but of 
supporting travelmg cranes and wall machines and shaftmg and 
counter-shafting 

Reenforced Concrete, — Factories built of reenforced con- 
crete are slightly more expensive than slow-burning structures, 
but are materially cheaper than those of fire-proofed steel. The 

* Insurance Engmeermg Experiment Station, Report, No. V, Slow-burning 
or Mill Construction, Boston, 1908. 



BUILDINGS AND EQUIPJMENTS 


103 


advaDtciges of concrete structmes aie that the floors are rigid 
and free from vibration, the sanitary aspects are unexcelled, 
maintenance chaiges aie low, and fire hazard is reduced to the 
minimum. The drawbacks are that the safety of the structure 
IS vitally dependent upon coriect pioportioning, a yet somewhat 
new field of design; and upon the mixing and pouiing of mate- 
rials, a process which requires close supervision. The rear- 
rangement of shafting and machinery is diflicult in concrete 
bmldmgs, unless provision is made during construction for 
numerous points of attachment for hangers and floor bolts 

Expansion and contraction constitute a problem in the case 
of very large structures 


Fire Hazard 

Significance. — The average annual fire loss m the United 
States, duimg the nine yeais 1915-1923 inclusive, was $375,507,- 
994. In 1923 the total was S535,372,782; a sum W'hich amounted 
to $1,466,775 per day, $61,116 per hour, or approximately $1,018 
per minute Our annual losses may be pictured m the form of a 
street extending from Chicago to Denver, or from Chicago to 
New Yoik City, lined closely on both sides with buildings, and 
being steadily licked up by fire at the rate of about thiee miles 
a day. At every thousand feet on this street there occurs a build- 
ing from wdiich an injured person has been rescued, at every 
three-quarters of a mile there is the scene of a hoirible death. 

Safe Construction. — The man who causes a bmlding to be 
constructed assumes a seiious social responsibility as the maker 
of a public record He turns his mind inside out before the 
community A miserable fire trap is a daily public demon- 
stration to the neighborhood of the character and purposes of 
the owner Good piactice m construction may be summarized 
in a series of points, those matters being omitted which have 
already been presented. 

1. Emplo}^ a competent architect. 

2 Provide more than one fire unit for all floors above the 
second, by constructing at least one fire-proof partition wall. 
The experience of factory fires shows that, where a himdred or 
more persons are employed on an upper floor, stairways and fire 
escapes, even of generous proportions, are highly dangerous. 
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If a panic develops, and a few fallen persons cause a blockade, 
the loss of life may be very great. When, however, a fire-proof 
partition makes it possible for persons to pass from one room to 
another on the same floor, the feeling of confidence that there 
is ample time to escape will preserve discipline, and an orderly 
exit will be possible. Even if a building is fire-proof, this sub- 
division of floors will give protection to life in this manner, as 
well as serve to subdivide the risk on contents. 

3. Floors should have as few openings as possible, and these 
openings should be metal protected to prevent the passage of 
fire from one story to another. All openings should be finished 
at the floor by a boss to prevent water from passing from upper 
to lower floors, scuppers being provided for drainage through 
the outside walls at the floor level. 

4. All walls and internal partitions should be either fire-proof 
or of slow-burning construction. 

5. Interior doorways connecting fire units should be protected 
by automatically closing, fire-proof doors. The windows open- 
ing upon all shaft-like areas, such as light wells or small courts, 
or looking upon other nearby structures, or standing close to 
an inside angle of the same building, should be provided with 
metal casings and sash, and with wirc-mesh glass When Mr. 
Thomas A. Edison lost a number of the buildings of his plant in 
1914, he said: One error revealed was not using steel window 
sashes and trim and wired glass that withstands great heat. 
We will certainly have to use that finish henceforth. My friend, 
Henry Ford, tells me that all his automobile factories have this 
steel trim and wired glass.” It has been estimated that one- 
third of the total fire loss is caused by fire passing from one build- 
ing to another, through window openings. 

6. Stairways, beltways, and elevator ways should be enclosed 
in slow-burning or fire-proof partitions extending from the 
ground to the roof. In all cases wheie many persons are to be 
congregated on upper floors it is important that fire escapes 
should possess the two following characteristics: first, persons 
going down should not be obliged to pass in front of any opening 
of a lower floor from which flames can issue The connection at 
each floor should be indirect, that is to say, around a corner or 
along an unpierced wall. Second, if the fire escape is enclosed, 
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the menace of smoke should be avoided, and the draft action be 
broken up, by large openings to the outer air at each floor. 
Two fire-escape designs lecommendcd by the Depaitment of 
Labor of New Jeiscy arc fehown in Fig 27 

7. If the outer covenng of a roof is reasonably fire resistant 
a great source of loss from communicatrng fires rs removed. 
Skylights and elevator pent houses are crrtical points in roof 



Open to the air 


Fig 27 — Fire Escapes \\iTii Indirect Approach and Free Air 
Spaces at Each Floor 

construction because, m case of fire, they are caps closing up 
possible chimneys The Chicago ordinances provide that sky- 
lights must be metal protected in buildings less than 90 ft high, 
and fire-prool in all higher structures 

8. Fires usually have small beginnings The mam rule of 
strategy in dealing with them is to get at them early. The 
essential apparatus for a quick response is an automatic fire 
alarm, supplemented either by portable extinguishers, or stand- 
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pipe with hose on all floors, or by a system of automatic sprinklers, 
or by all three. 

Automatic Sprinklers. — The automatic sprinkler installation 
consists of a system of pipes hung slightly below the ceilings, 
and so distributed that a head or valve will be centrally located 
over every 80 to 100 sq ft. of floor space. A fusible link in the 
head melts at from 155° to 160° F., and starts a water spray 
The pipes must be connected with a dependable water supply. 
It IS advisable to supplement the city water by placing a tank 
above the roof, of sufiicient capacity to operate one-half the 
sprinklers on any one floor for fifteen minutes. If the pipes are 
to be placed where water would freeze, they may be filled with air 
kept under pressure by a dry valve, which will admit water to 
the system upon the opening of any head. As the system is not 
intended to cope with fires which have gamed headway, it is 
essential to extend it to every part of the risk, or to isolate the 
unspiinklered portions. When the valves arc once opened they 
continue to play until the water supply is cut off, it is advisable, 
therefore, to add an automatic alarm to avoid excessive water 
damage m case the valves are opened when the building is empty 

Spnnlder systems arc intended especially to deal with fires 
which originate with the stock or contents of the building 
Fire-proof buildings, so called, says Mr. Bugbee, may not burn — 
as a stove docs not burn up — but their contents will. This is 
illustrated by the destruction of such carefully built structures 
as the Equitable Building in New York in 1912, and the C. B. 
and Q. Building in Chicago in 1922. ^ 

One of the recommendations of the Board of Fire Under- 
writers of New York, following the disastrous fire of the Triangle 
Waist Company, was that no factory building containing inflam- 
mable goods in process of manufacture, or employing m excess 
of a hmited number of operatives, and over 60 ft. high, should be 
without automatic sprinklers. The General Electric Company, 
in 1917, had m all of its plants 250,000 automatic sprinkler heads, 
installed to cover 15,500,000 sq. ft. of floor space. The National 
Fire Protective Association has compiled the history of 8347 
sprinklered fires. Of these, 7846, or 94 per cent, were put out 

^ The Fire Proof Building Fallacy, Percy Bugbee, Industrial Management, 
July, 1922, pp. 15-17. 
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by the sprinklers unaided. The failures were due to the water 
being turned off, insufficient water supply, concealed spaces, 
fires gaining headway in unsprinklered parts, etc Fifty-five 
per cent of these fires were extinguished by 3 valves or less, 72 
per cent by 6 valves or less. These facts show the localization 
of water loss as compared with the general destruction incident 
to the work of city fire departments. 

Insurance companies belonging to the National Board of 
Fire Underwriters grant a reduction of rates from 30 to 50 per 
cent for sprmklered risks, depending upon the character of the 
equipment For a risk of fair size, the cost of installing can be 
paid for in a few years out of the saving in insurance premiums; 
indeed, there are construction companies ready to install the 
system and take as their pay a part of the insurance saving. 

Insurance Premiums and Building Finance.— The extra cost 
of fire-retarding or fire-proof construction can be entirely or 
largely amortized by savings in fire insurance premiums. This 
IS true, because, for a dangerous building, the premiums are high, 
not only on the building, but on its contents; while for a safely 
constructed building the premiums on both are low. If a build- 
ing is to be used as a factory, and will contain machinery and 
stock worth as much or more than the building, the extra cost 
of good construction can be paid for in from seven to fifteen 
years. In case a building is to be used as a store or warehouse, 
and will contain stock worth two or three times the value of the 
building, the savings will cover the extra cost m from five to 
eight years. In such cases, therefore, it can be said that cheap 
inflammable forms of construction have no standing whatever 
in the world of reason. 

Safe Operation. — Some points of good practice in the opera- 
tion of shops, to lessen fire risks, are as follows* 

1 The segregation of hazardous processes, and of all but 
the daily requirements of such substances as gasoline, should 
be complete. 

2 Sharp supervision should be given to wastes and oily rags 
and dust preventives, and to all materials containing vegetable 
oils which oxidize at low temperatures. Metal waste cans are 
now to be had which can be conveniently opened and closed 
by means of a foot lever. 
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3. The alignment of shafting, and the condition of all hangers 
should receive regular attention The stages of a shafting fire 
are, first, combustion of the oil and waste at the bearing as the 
result of excess friction from lack of alignment, second, the 
melting of the Babbitt metal of the bearing, third, the drip of 
this hot metal, together with burning drops of oil, to the floor; 
fourth, general conflagration. 

4. Smoking should be prohibited during work hours and in 
work apartments and stock rooms. 

6 The idea of a fire drill at frequent intervals should be 
carried from our schools to our factories If fire-fightmg appa- 
ratus IS installed by employers, preliminary exeicise in its use is 
as intelligent a thing as military drill is for war, or boat drill is 
for Atlantic liners. 


Heating and Ventilation 

Inadequate heating and ventilation cause inoflicicncy through 
sickness, lowered vitality, and the inferior average of ability 
which results from the fact that tliose persons Joi wlioir employ 
ers compete actively will select comfortable sui roundings. 

Good Air. — Ideal heating and ventilation consists m dis- 
tributing, without mjunoiis draft, an adequate supply of air 
of the proper temperature and degree of humidity, and free 
from dust and noxious gases. The ventilation standards com- 
piled by the Advisory Commission of the Council of National 
Defense, in 1918, are, in part, as follows: 

A room can be properly ventilated when windows or doors 
or skylights are open to the extent of 5 sq ft per occupant. 
Failing this, 100 cu ft. of fresh air must be supplied per occu- 
pant per hour, by a positive system of ventilation, for each 
square foot of open window area lacking; but under mechanical 
ventilation not less than 600 cu. ft. should be furnished per 
person per hour When windows and other openings are not 
used for ventilation, m rooms with outside walls above ground, 
there is required 2100 cu. ft of fresh air per occupant per hour, 
by mechanical ventilation Toilets require ten complete changes 
of air per hour, plus 1500 cu. ft. per hour for each toilet fixture. 
Locker and coat rooms require six complete changes of air pe^ 
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hour, plus 600 cu. ft. of fresh air per hoiir for each locker or suit 
of clothes.^ 

The emphasis in ventilation is now placed by physiologists 
entirely upon the temperature and hunndity of the air Experi- 
ments appear to show that air is bad chiefly by reason of condi- 
tions which interfere with the proper functioning of the skin in 
regulating the temperature of the body. 

Temperature. — A winter temperature of between 60^ and 
70"^ F., should be maintained in manufacturing departments. 
With vigorous exertion 60° to 65° F is not uncomfortable. But 
if labor is intermittent, or the quick and accurate use of the 
fingers is chiefly relied on, a temperature of from 65° to 70° F. 
is necessary. In ofiice departments a range of from 68° to 72° F. 
will be used. The exact point wiU depend upon the humidity 
of the air — ^the less the humidity, the higher the temperature 
required. 

Humidity. — The capacity of air to absorb moisture vapor 
increases with its temperature If outside air at 75 per cent 
humidity, and at temperatures of 10°, 20°, or 30° F. be heated 
to 65° F., it becomes desert-like in dryness with humidities of 
8 5, 14, and 21 per cent, respectively Air of this degree of 
dryness sucks moisture energetically from everything with 
which it comes in contact. Some processes, such as textile 
spinning and cigar making, are impossible in such air. Upon 
workmen the effect is bad: the membranes of the nose and 
throat become parched, while the dust raised by the dryness of 
surrounding objects contributes to increase irritation. 

Scott and Lee obtained the following results in experiments: 

Temperature Humidity Output 

69° F 52 per cent 100 per cent 

75° F 70 per cent 85 per cent 

91° F. 90 per cent 76 per cent 

Not only a hot and humid, but a still atmosphere is bad: the 
air of the working place should be reasonably cool, moderately 
dry, and kept m motion.”^ 

^ Requirements and Standards upon Heating and Ventilation, Council of 
National Defense Welfare Work Series, No 4, Washmgton, 1918, pp 16-17 

2 The Human Machine and Industrial Efficiency, F S Lee, N. Y , 1918, 
Longmans p 22 



no ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


Ventilating and Heating Methods. — The ordinary system 
of ventilation is to depend upon the natural porosity of building 
materials, and to get an occasional change ol air by the time- 
honored device of opening the windows. The ordinary method 
of heating shops is to attach steam pipes to the outside walls 
Such equipment is expensive in fuel and in the upkeep of piping, 
and does the job poorly. A sheet of hot air flows upward along 
the windows and outside walls, cooling rapidly as it passes, and 
finally takes its place as a bank of warm air next the roof or 
ceiling. Meanwhile the central and lower parts of the room 
remain cold. The ideal system is indirect radiation and mechan- 
ical ventilation. The apparatus required consists of an intake 
and fan, a battery of coils for heating or cooling, a chamber of 
cold water sprays or steam sprays to regulate humidity, a system 
of fresh air supply pipes of propel ly graduated dimensions and 
proper sized openings, together with corresponding ventilators 
for the outflow of used air. With such a system about one- 
fourth as much steam piping is required as with direct radiation, 
for the fan drives the air rapidly over the heating coils. The 
piping, also, is conveniently concentrated for repair in a base- 
ment location, where leakage can do no harm. 

Artificial Illumination 

It has been said that man, m the productive process, can do 
nothing with materials, beyond moving them from place to 
place where they are variously acted upon by natural forces. 
The sense most employed m locating things is sight. This 
sense, in our latitude, must be aided, for about 15 per cent of 
the working day, by artificial illumination. The expense of 
good illumination is a negligible factor in comparison with its 
efficiency. One of the most expensive forms of lighting is the 
incandescent carbon-filament lamp. The cost of operating a 
16 candle-power lamp of this character is about one-half cent 
per hour. If a workman receiving thirty cents wages per hour 
is hindered one minute by defective illumination, the wage loss 
alone, to say nothing of fixed charges, is sufiicient to provide 
a lamp for an hour. If a workman loses 10 per cent of his 
efficiency during working hours because of poor light, the wage 
loss would keep six lamps going during the entire day. Flexner 
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and Dicker have estimated the cost of one 100-watt lamp for 
each man, burning 3^ hours per day, at $6 36 per yeai.^ If a 
workman icceivcs $1000 a yeai in wages, the cost of lighting is 
about -} ot 1 per cent of the payroll Light is a tool which adds 
to the effectiveness ol every othei tool. 

Essentials. — The essentials of an adequate system of illumi- 
nation aie: (1) sufScient amount, (2) proper distribution and 
diffusion; (3) absence of glare; (4) freedom fiom fluctuations, 
and, (5) freedom fiom injurious invisible radiations. 

Intensity. — The light intensity lequired for the illumination 
of yards, paths, and warehouses, where men must be able to 
see general inequalities and large obstacles, and must have 
sufficient light to load and unload coarse materials, operate 
cranes, and handle large tools, wiU vary from 0 15 to 2 5 foot- 
candles The general illumination of machme shops should 
be between 1 and 2 foot-candles Foi the reading of blue prints 
and the close inspection of woik in machmc shops, and for desk 
work in offices, the intensity should be between 3 and 10 foot- 
candles. Dialling rooms call for fiom 10 to 20 foot-candles. 

The Code ol Lighting prepaicd by the Illuminating Engineer- 
ing Society, and made the American Standaid by the American 
Engineering Standards Committee, piovides the approximate foot- 
candles in good lighting practice on the space or at the work. 
Some of the determinations aie as follows: 

•^V to I foot-candlcs 

Roadways and yaid thoioughfaies 

1 to 2 foot-candles 

Stoiage spaces, aisles m woikiooms 

2 to 5 foot-candles 

Rongli assembling, general lighting for boiler and engine 
rooms, fieiglit and passengei elevatois, rough forging, rough 
machine woik and assembling, receiving and packing, lough slock 
rooms, toilet and locker rooms, rough manufacturing processes 
geneiallv 

5 to 10 foot-candles 

Medium fine assembling, switchboards and engines of power 
houses, fine forging, fine molding, rough inspecting, medium bench 

^ Good Illumination as an Accident Preventer, Proc of Illuminating 
Engineering Society, 1914 
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and machine -work in machine shops, general office lighting, medium 
polishing and burnishing, medium and fine stock in stockrooms, 
medium fine manufacturing processes generally. 

10 to 20 foot-candles and more 

Extra fine assembling, fine inspecting, fine bench and machine 
work, fine buffing and polishing, drafting room, fine hand paint- 
ing and finishing, extra fine manufacturing processes generally ^ 

Distribution and Diffusion. — The difficulty of distribution 
lies in providing an intense illumination for the particular field 
of a man^s work, while giving to the room as a whole an econom- 
ical general lighting of low intensity; and yet, in doing these 
two things, to avoid the necessity for any individual pair of eyes 
making the change from one degree of illumination to another 
frequently or rapidly A satisfactory solution of the problem 
reqmres the careful location of small, individual, hooded lights, 
set close to the work, and the general illumination of the apart- 
ment by high-placed, indirect or semi-mdirect lights of greater 
power It requires, also, such a division of labor in the shop 
or office as will permit each person to work in one plane of 
illumination, as far as possible. 

Where strictly local lighting systems are employed — that 
is, where individual lamps are supplied for all benches and 
machines — and no overhead lighting is added, the resulting con- 
trasts in illumination will usually be found so harsh as to bo 
objectionable even though the lamps themselves are well shielded 
The eyes of the workman looking up from his brightly lighted 
machine or bench are not adapted for vision at low illumina- 
tions, hence, if adjacent objects and aisles are only dimly lighted, 
he will be compelled either to grope about losing time and risking 
accident, or to wait until his eyes have become adapted to the 
low illumination. Glancing back at his work, he again loses 
time while his eyes adjust themselves to the increased amount 
of light which reaches them If long continued, this condition 
leads to fatigue, as well as to interference with vision, and to 
accidents In other words, where local lamps are employed, 
there should also be a system of overhead lighting which will 

1 Code of Lighting Factories, Mills, and Other Work Places, Bureau of 
Labor Statistics, Department of Labor, Bulletin No 331, Washington, 1923, 
Government Print, pp 4-6. 
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provide a sufficient illumination of all surrounding areas to avoid 
such undesirable contrasts/^ ^ 

The control of the reflection of light from non-luminous objects 
in an apartment is quite as important as the proper subdivision 
and location of the primary light sources. The field upon which 
a workman’s eyes are focused at any moment is but a minute 
fraction of the total area which must be illuminated. Economy 
in the use of illuminant demands, therefore, that the objects 
at which the workman is not looking should reasonably reflect 
back the light radiated to them, and thus assist in the illumina- 
tion of the object on which the eyes rest. It has been said that 
a 20 candle-power light will give as much illumination in a room 
with white surfaces as 100 candle-power will give in a black 
room. It is good practice to paint ceilings and walls and posts 
a light color. By this means a diffused and soft light, very 
agreeable to the eyes, is produced. In ordinary factory practice, 
where undiffused light is furnished, it is not unusual to find the 
brightest surfaces many thousand times as intensely illuminated 
as the darkest. Human eyes cannot work properly under such 
conditions. The Society of Illuminating Engineers recom- 
mends that the illumination ratios in an apartment should not be 
over 1 to 200; and, perferably, not over 1 to 100. 

Glare. — Glare has been defined as any brightness within 
the field of vision of such a character as to cause discomfort, 
annoyance, or interference with vision, or eye fatigue ” Practice 
is still very unintelligent with reference to this matter, and 
shops with naked electric light bulbs, hanging in the field of vision 
of operatives at work, are common. In 1919, one-third of the 
garment factories of New York State were found to have unshaded 
and glaring lights in the workrooms The failure to provide a 
sufficient amount of light is less frequent than the failure to 
secure proper diffusion of light, and to keep the range of light 
intensities within proper hmits. The pupil of an eye which is 
taking in light from an intense light source cannot open widely 
enough to give proper definition of less brilliantly illuminated 
objects 

A workman who has a dazzling light source or reflection in 


1 Op. cit , p 14 
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his field of vision, and who is vainly trying to see a moderately 
illuminated piece of work, may complain of insufficient light, 
when he is really suffering from excess of light. If the brilliant 
light is excluded from the eyes, the pupils dilate so that the 
work is seen, and the trouble disappears. 

On the basis of extensive reading experiments, C. E. Perree 
has shown the causes of eye fatigue:^ (1) The bright images of 
unshaded electric bulbs, in the field of vision, but not directly 
looked at, fall upon the sensitive peripheral retina, and tend to 
draw the focus of the eye to them. (2) These images cause the 
pupils to contract beyond what is necessary for the definition 
of the object which is in focus. (3) The peripheral retina, adapted 
to relative darkness, is irritated and fatigued by such light; 
and spasmodic muscular contraction is caused, which greatly 
increases the difficulty of obtaining definition. Properly diffused 
illumination, such as daylight, contains no such light distractions. 
The field of vision is uniformly illuminated. The illumination 
of the retina falls off uniformly from focus to periphery, and fixa- 
tion and accommodation is unstrained. 

As the progress of illumination engineering causes new and 
increasingly intense light sources to be brought into use, the danger 
of glare is increasing. It has been advanced as a good general rule 
that no one should be exposed to the frequent view of any 
luminous object the brilliancy of which exceeds 4 candle-power 
per square inch. As the intensity of the Wclsbach gas mantle is 
from 20 to 50 candle-power per square inch, of the Maxida incan- 
descent lamp filament from 875 to 1000, of the enclosed direct- 
current arc lamp 100 to 500, and of the open arc lamp 10,000 
to 50,000 candle-power, this rule can be interpreted to mean 
that no light sources, and no mirror-likc or undiffused reflection 
of the direct rays from such a source, should be directly visible. 
Lights of small size hung near the work should always be hooded 
by metal reflectors, so that the light is kept out of the operative's 
eyes and directed to the proper area Larger lamps, intended for 
general illumination, should have their light diffused by globes 
which are dense enough so that the form of the light source 

1 Tests for the Efficiency of the Eye, C. E. Perree, Bryn Mawr College 
Monographs, Vol XI, 1916, No 5, pp 52-53 Eepiinted from Transactions 
of the lUummatmg Engineering Society, Vol 8, January, 1913. 



BUILDINGS AND EQUIPMENTS 


115 


within is not revealed, but the effect is given of the light pouring 
from the globe as a whole. 

Light and the Cost of Accident Insurance. — The American 
Standard Code of Lighting contains the following suggestive 
discussion of the economy of good light, through the saving of 
compensation insuiance premiums “ Compensation insurance 
premiums for a given plant are based on the amount of the pay- 
roll, and the rate is determined by the accident experience of a 
given industry, modified by the experience of the particular 
plant under consideration. "With a rate of 1 per cent the annual 
premium in the case of 1000 employees at an average wage of 
§40 per week would be $20,800 

“ An insurance carrier might pay the claims resulting from 
two accidents per month (on an average) in this plant, and meet 
his own overhead costs, and still have a slight margin of profit 
An experience of three accidents per month, one-third of them 
due to poor lighting (a not unlikely event), would probably leave 
the insurance earner no option but to increase the rate by, say, 
50 per cent. The premium would then be $31,200 — an increase 
of $10,400. If the lighting costs only $3 per employee or $3000 
per year total, the ownei’s annual expense for poor illumination 
actually amounts to $13,400 — of vrhich 810,400 is required by 
the insurance company to meet accident claims An expenditure 
of $6 per 37 'car per employee for lamps and energy might save a 
large portion, if not all, of the latter amount 

Building Contracts 

The various forms of building contracts may be classified 
under four heads, with reference to the manner in which the 
financial relations betw'een the owner and the contractor are 
determined. 

1. Lump-sum contracts, or the foim in common use at the 
present time. 

2 Cost-plus-a-percentage contracts, with or without a guar- 
antee not to exceed a stated maximum 

3. Cost-plus-a-fixed-sum contracts, one modified form of 
which provides a theoretical cost, and establishes a sliding scale 
of bonuses if actual cost is less, and of penalties if it is more 

1 Op cit , p 28 
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Lump-sum Contracts. — Under this plan the owner provides 
complete drawings and specifications, on the basis of which 
contractors bid by naming a sum for which the work will be 
done. The lowest bidder secures the work, unless there is a 
clause employed which permits the owner to reject any or all 
bids. 

Among the advantages of this system the following points 
may be mentioned: 

1. It necessitates clear and complete specifications and draw- 
ings In the preparation of these the owner is likely to determine 
exactly what he wants before he calls for bids. The bids enable 
the owner to Imow at the start what the work will cost, so that 
he can promptly take the necessary steps to finance himself. 

2 The contractor, likewise, knows from the moment his 
bid is accepted what materials and laborers will be necessary, 
and what his remuneration will be. 

3. In the competition of bidding there is definiteness and 
simplicity. The plans are handed out; the bid is a single figure 

The disadvantages include the following points: 

1. The labor of arriving at bids is considerable. The owner 
must endeavor to foresee and provide for every contingency in 
the plans. The bidder must forecast all that might arise in the 
doing of the work. The labor of making such advance calcula- 
tions is labor lost to bidders who fail to land the contract. 

2 On work of any magnitude, such forecasts are seldom 
accurate. If the contract contains clauses which place much 
arbitrary power in the hands of the supervising architect, it is 
impossible for the bidder to teU what will happen. On the other 
hand, if changes or additions are made as work progresses, the 
contractor has a chance to bring in the much-dreaded bill of 
extras; and he has, also, an excuse for not finishing the work 
on time. 

3 When physical uncertainties exist, such as the chance 
that work on footings will reveal quicksand, or tunneling work 
will encounter rock, a contractor may be made a bankrupt or 
may pocket unreasonable profits. A contractor specializes upon 
labor, materials, and work processes, and so is a manufacturer 
rather than a trader. He is usually not equipped to carry 
speculative risks: and he cannot make the thoroughgoing inves- 
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tigations which will avoid them, so long as he is a mere bidder 
unceitain of obtaining a contiact The owner is to possess the 
finished work, and it seems as fair that he should pay exactly 
w'hat it costs as that he should paj’^ an average or standardized 
cost. 

4. The greatest objection which can be made against the 
lump-sum contract is that it arrays the owner, with his engineer 
or supei vising architect, squarely against the contractor, mabng 
the interests of the two as opposite as possible This antago- 
nism prevents these persons, who usually have different kinds of 
knowledge and talent, from working in harmony It is this 
antagonism which makes loop-holes and extras dangerous, and 
which makes necessary elaborate specifications and rigid systems 
of inspection. 

Cost-plus-a-percentage Contracts —Under this plan the con- 
tractor agrees to fuinish all the materials, labor, superintend- 
ence, and equipment necessary for the doing of a given piece of 
woik This he agrees to do at cost, taking his own remuneia- 
tion m the foim of a percentage— 10 to 15 per cent— calculated 
on the cost Theie is sometimes an arrangement that the cost 
IS not to exceed a specified amount 

The advantages may be fiist considered. 

1 There is no dispute between the parties as to the qualities 
of mateiials or the character of the workmanship to be used, and 
veiy little as to the late of advancement of woik. The owner 
has his way and pays for it The contiactoi has no leason to 
withhold advice which will lowei the cost for, if he earns less 
for the job, the lowei mg of cost usually means the elimination 
of slow kinds of woik, so that his rate of earning m teims of 
time is increased 

2 Plans may be changed as tne w^ork advances. This is 
convenient m cases wheic the specifications are poor or the 
diawings full of impel fections 

3 Time may be saved by starting work promptly The 
specifications relating to later stages of the w’Oik can be prepared 
while the earlier classes of work are under way 

4. The contractor, by being relieved of worry as to the 
weather, cost of materials, etc , has his mind free for the pioblem 
of doing the work in the best possible manner. 
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5. The owner has every motive to refrain from unreasonable 
demands. He is quickly educated by the cost reports ho leceives 

Passing to the disadvantages, we find. 

1. The elasticity of the plan encourages the starting of 
operations before plans have been well thought out, and before 
the cost has been reasonably counted by the owner. 

2. Trouble may arise in any “ cost plus ” contract as to what 
items may properly be included as cost. If the contractor 
furnishes derricks and tools and wagons, what charge should be 
made for them? How shall the use of the contractor's bmld- 
ings and storage yards and office force be charged for? 

3 Contracts based on cost are obviously open to the fraud 
of secret rebates. If the contractor does not take these rebates 
for himself, he may nevertheless fail in diligence in securing 
them for his employers. 

4. There is an idea among workmen that it is justifiable to 
soldier at an owner’s expense, whereas to soldier on a con- 
tractor IS to rob him of his living This idea workmen are 
made bold to apply, since they understand that the owner will 
not soon be on the market for labor again. The contractor 
has not the incentive to manage with energy, except as speed 
increases the number of jobs he can handle in a season. 

5. The largest costs roll up in a given time when easy, com- 
monplace, standardized forms of work arc under way The 
contractor will find it little to his interest to do fine, difficult, 
or unusual work, which reqmres careful supervision, but upon 
which the percentage earnable per week is low. 

6. The owner, who is at best an intelligent amateui, may 
be overstimulated, so that he attempts to dictate in matters 
which he does not understand A dispute as to the division 
of administrative authority may arise unless decisive clauses 
are in the contract. 

Cost-plus-a-fixed-sum Contracts.— This plan provides that 
the owner shall pay the cost of a piece of work, and an additional 
fibced sum as the contractor’s profit. 

The plan was devised to avoid the premium on sloth which 
the percentage plan was thought to offer. By pushing his work 
through energetically, the contractor gets his reward without 
diminution and in a shorter time. 
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The defects of the plan aie similar to those of the cost-plus-a- 
percentage plan, except for the piemium on sloth. 


Peoblems 

The Economics of Building Proportions. — ^It is important for the 
student to gam a coriect idea of the influence of length, width, number 
of stones, and total mass, of buildings upon the cost of construction. 
Through the couitesy of Mr Charles T. Mam, construction engineer, 
of Boston, we are permitted to present tables of approximate present 
cost per square foot of floor space, for a standard brick mill building 
of a type similar to the well-known “ Wood Mill ” of the American Woolen 
Company, at Lawrence, Mass. The structure has pilastered brick walls 
8-in. reveals The distance from the giound to the first floor is 
taken at 3 ft. Buildings 25, 50, 75, 100, and 125 ft vide have stories 
13, 14, 15, 16, and 16 ft in height, respectively Floor areas are figured 
to the outei face of pilasters Poofs project IS ms beyond the outer 
face of the pilasters Inside stairways and elevator towers at each end 
of all mills Plumbing allowance is two fixtures to each floor of 5000 sq ft 
of area, one additional fixture being added for each 5000 additional 
square leet, or fraction thereof The suiface of the ground is assumed 
to be level 

The following problems should bo solved by the use of the tables It 
IS suggested that the problems be solved wuth the use of the widths pro- 
vided m the tables only If lengths bet\veen those shown in the tables 
are required, interpolation should be made on a simple proportionate 
basis betw'-ecn the tw^o neaiest cost figures given 

1 What are the dimensions which will give the lewdest cost foi a 
one-story weaving shed to contain 20,000 sq ft of floor spacc**^ 

2 What would be the dimensions to give low’est costs for such a one- 
story shed to contain 29,000 sq ft ? 

3 In a proposed construction project it is desired to have only build- 
ings of a width of 50 ft oi over The flooi space desiicd is 175,000 sq ft. 
Show from the tables in what various forms this aica can be obtained, 
with the unit cost prices Indicate the minimum unit cost dimensions. 

4 Arrange in order of ascending cost the various dimensions m which 
67,500 sq ft of floor space could be arranged m buildmgs of 3 or 4 stories 
height 

5 A building is to be 75 ft wide There is a difference of opinion 
among the piopiietors as to wrhat number of floors wall give the lowest 
cost They must have 30,000 sq ft of floor area. What is the solution 
of their problem*!* 
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Cost of Beick Mai^ufacttteing Buildings in Cents 
PEE Squaee Foot of Floor Space — Continued 


Five Stones 


Length' 

IN 

Feet 

Width in Feet 

Length 

IN 

Feet 

Width in Feet 

25 

50 

75 

100 

125 

25 

50 

75 

100 

125 

50 

628 

424 

368 

340 

324 

280 

360 

250 

218 

200 

188 

60 

564 

388 

340 

314 

292 

290 

358 

1 248 

210 

108 

186 

70 

536 

360 

318 

292 

272 

300 

356 

248 

216 

198 

186 

80 

500 

342 

300 

276 

258 

310 

364 

246 

214 

196 

184 

90 

480 

328 

288 

264 

246 

320 

352 

246 

214 

196 

184 

100 

464 

320 

278 

256 

240 

330 

350 

244 

212 

196 

182 

110 

450 

310 

270 

248 i 

232 

340 

348 

244 

212 

194 

182 

120 

436 

302 

264 

242 

226 

350 

346 

244 

212 

194 

182 

130 

426 

296 

256 

234 

220 

360 

344 

242 

210 

194 

180 

140 

418 

290 

252 

230 

216 

370 

344 

242 

210 

192 

180 

150 

408 

284 

246 

226 

212 

380 

342 

242 

210 

192 

180 

160 

400 

280 

242 

222 

208 

390 

342 

240 

208 

192 

178 

170 

392 

276 

240 

220 

204 

400 

340 

240 

208 

192 

178 

180 

388 

272 

236 

216 

202 

410 

340 

240 

208 

190 

178 

190 

384 

268 

232 

214 

200 

420 

338 

238 

206 

190 

176 

200 

380 

2G6 

230 

212 

198 

430 

338 

238 

206 

190 

176 

210 

376 

264 

228 

230 

196 

440 

336 

236 

206 

188 

176 

220 

372 

262 

220 

208 

194 

450 

336 

236 

206 

188 

176 

230 

370 

260 

224 

206 

192 

460 

336 

236 

204 

188 

174 

240 

368 

258 

222 

204 

192 

470 

334 

234 

204 

188 

174 

250 

366 

256 

222 

204 

190 

480 

334 

234 

204 

186 

174 

260 

364 

254 

220 

202 

190 

490 

334 

234 

204 

186 

174 

270 

362 

252 

220 

202 

188 

500 

334 

234 

204 

186 

174 


Six Stories 


Length 

IN 

Feet 

Width in Feet 

Length 

IN 

Feet 


Width in 

Feet 


25 

50 

75 

100 ^ 

125 

25 

50 

75 

100 

125 

50 

626 

436 

376 

348 

328 

280 

356 

254 

222 

204 

192 

60 

566 

394 

348 

312 

298 

290 

354 

252 

222 

204 

190 

70 

526 

366 

324 

290 

278 

300 

352 

252 

220 

202 

190 

80 

496 

348 

308 

276 

264 

310 

350 

250 

220 

202 

188 

90 

476 

332 

296 

268 

252 

320 

350 

250 

218 

200 

188 

100 

460 

324 

286 

260 

244 

330 I 

348 

248 

218 

200 

186 

110 

446 

314 

276 

252 

236 

340 

346 

248 

216 

198 

186 

120 

434 

306 

268 

246 

230 

360 

344 

246 

216 

198 

186 

130 

422 

300 

262 

240 

224 

360 

344 

246 

214 

198 

184 

140 

412 

294 

256 

236 

220 

370 

342 

244 

214 

196 

184 

150 

406 

288 

252 

232 

216 

380 

342 

244 

i 212 

196 

184 

160 

400 

284 

246 

228 

212 

390 

340 

244 

212 

196 

182 

170 

392 

280 

242 

224 

208 

400 

340 

242 

! 212 

196 

182 

180 

386 

276 

240 

220 

206 

410 

338 

242 

i 210 

194 

182 

190 

382 

272 

236 

218 

204 

420 

338 

242 

1 210 

194 

182 

200 

378 

268 

234 

216 

202 

430 

336 

240 

210 

194 

180 

210 

374 

266 

232 

214 

200 

440 

336 

240 

210 

194 

180 

220 

370 

264 

230 

212 

198 

450 

334 

240 

208 

192 

180 

230 

368 

262 

228 

210 

196 

460 

334 

240 

208 

192 

180 

240 

366 

260 

226 

208 

196 

470 

334 

238 

208 

192 

178 

250 

362 1 

258 

226 

208 

194 

480 

332 

238 

208 

192 

178 

260 

362 

258 j 

224 

206 

194 

490 

332 

238 

208 

190 

178 

270 

360 ‘ 

256 * 

224 

206 

192 

500 

332 

238 

208 

190 

178 
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6 A building 75 ft wide and 4 floors m height has cost $170,040 
What IS its length? 

7 A corpoiation desires to construct a single building to afford 50,000 
sq ft of space An architect recommends a two-story buildmg 75 ft. 
in width. The managers would like to have a one-story building 125 ft, 
wide, and indicate their willingness to pay 10 per cent extra to get it. 
The architect, however, tells them that a one-story structure will cost 
them at least 25 per cent extra What are the facts? 

8 Considering the requirements of the proprietors in problem number 
five, who wish a building 75 ft wide, and must have 30,000 sq ft of 
floor space, what effect will it have upon the recommended buildmg 
form for them if it is considered that any ground area saved will involve 
an economy of 4 cents per square foot (of ground, not floor) per annum 
m saving of such expenses as interest on investment in ground, taxes, etc., 
but that any sums expended in construction over and above the lowest 
sum which will provide the necessary space wfll entail a charge of 7 per 
cent per annum for the dividends on the stock to be issued? 

9 The size of the lot on which a city factory is to be built is 100 X350 ft. 
It IS decided by the owners to limit the width of their building to 75 ft. 
and to provide 93,750 sq ft of floor space They have recommended 
to the architect to reserve 100 ft at the back of the lot for future growth. 
Assume the width and floor areas mentioned to be fixed factors Criticize 
the suggestion made to the architect about reservmg a portion of the lot, 
showing the sacrifice it will involve Pomt out the most economical 
dimensions and the lowest attamable costs, with and without this re- 
striction 

10 Considering still the problem of the owners above mentioned, 
and basing calculations upon the cheapest form m which 93,750 sq ft. 
of floor area can be put, with 75 ft of width retamed as a condition, 
what would be the extra cost of addmg another floor at once, to provide 
room for future expansion? Deducting from this extra cost, the amount 
which would be saved by doing away with the reserved area m the back 
yard, at what final net unit cost would the extra floor area be secured? 
How would this compare with the cost of buildmg an addition in the 
back yard at a later time to provide the same area? 

Insurance Premiums and Building Finance. — ^Three plans for a small 
two-story structure, 25 X40 ft , have been drawn up, involvmg different 
proposed styles of construction, and contractors^ bids have been obtained. 
The results are found to be as follows * 

Type A. Brick walls and slate roof, $5550. 

Type B Concrete walls and tile roof, $5200. 

Type C Frame structure with shingle roof, $4500. 
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It is found that the insurance rates pei $100 per annum on building 
and contents will be, for different uses, as follows 


Property 

As Dwelling 

As Store 

As Factory 

A. Building . 

$0 495 

$0 95 

$1 4125 

A. Contents 

0 495 

1 0125 

1 4125 

B. Building . . 

0 495 

0 95 

1 4125 

B. Contents 

0 495 

1 0125 

1 4125 

C. Buildmg .. 

0 882 

2 75 

2 3875 

C. Contents. 

0 882 

2 6875 

2 3875 


It IS assumed that the bmldmg will be insured for cost, and that if it 
is used as a dwellmg the contents will be insured at $2500, if as a store 
at $6000, and if as a factory at $12,000. 

Depieciation on the structuics is estimated on cost ‘ annually for 
A at 11 per cent, for B at 1^ per cent, and for C at per cent. In 
addition, C structure requiies $50 00 more, every fourth year, for painting, 
and $40 00 more every winter for heating Will these dillerences in 
depreciation, upkeep, heating, and insurance amortize the differences m 
first cost for Type A or B used in any of the three ways, if so, m appiox- 
imately how many years? Allow interest at 6 per cent per annum com- 
pounded annually, and set up a sinking fund with interest at the same 
rate compounded annually. Interest and annuity tables will be found 
following the problems of the last chapter in the book 

The Cost of Good lUtanination. — ^It has been said, If an opeiator, 
because of good illumination, saves — ^in more pioduction or bettei quality 
of product — ^the equivalent of only three minutes per day for 300 days, 
he will offset the annual cost of the illummation 

Assume that the lamps in a shop are so spaced that one 100-watt 
incandescent electric lamp will take care of one operative, that the lamp 
burns on the average 2 hours a day for 150 days in the year, that the 
life of the lamp is 1300 hours, and that the operative works 8 hours a 
day for 280 days in the year The cost of the lamp is $1 25 An enameled 
reflector costs $2 50. The cost of wiring each outlet is $9 00 Allow 
interest on the m vestment at 6 per cent per annum, compounded an- 
mually, and depreciation on reflector at 15 per cent, and on the wirmg 
at 5 per cent. Cleaning costs 5 cents per light, and is done every two 
weeks Electric current costs 5 cents per kilowatt-houi fper 1000 watt- 
hours) What IS the total annual cost to maintain the illumination? 
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Wliat number of days or hours must the operative save or gam at his 
work, if his time is worth 45 cents per hour, to equal this cost^ How 
many minutes a day must the operative save or gam, durmg the period 
^hen the lamp is burning, to equal the cost of the iHummation for a day? 

Building Codes of Cities.— Secure the buildmg codes of several cities, 
v^hich are large enough to prmt their codes, and report as to the manner 
in which they restrict the builder of a proposed manufacturmg plant. 
Compare the codes with each other, as to their leadmg provisions. 
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CHAPTER VI 


POWER 

Relative Factors in the Power Problem. — The first requisite 
m a power plant is dependability: a distant second is economy. 
The cost of power to a manufacturer, from his private plant, 
may be from 1 to 5 per cent of the cost of his finished product. 
Placing the figure at 3 per cent, if he achieves a 10 per cent 
economy by means of some improvement, he has made a saving 
of only x\ of 1 por cent in his costs, while a shutdown of his 
plant due to failure of power will almost entirely stop operations 
m his shops, and will make the entire overhead charge a com- 
plete loss, and (for a short stoppage) almost all of the labor charge 
as well. And this does not consider the possible loss of custom- 
ers from delayed deliveries. Dependability must be the first 
thought in the installation of power equipment, and in the con- 
sideration of the question whether power should be bought 
from a central station or produced at the plant. 

But economy is by no means negligible. To ascertain the 
law of economy we consider the elements of expense in operating 
a power plant Some of these items of expense will decline as the 
power used declines (although not proportionally), and will cease, 
or be greatly reduced, when power consumption ceases These 
cost items may be called functions of operation. Such items will 
be the outlay for coal, water, supplies, and some part of the 
outlay for labor. Other items of expense will continue whether 
the plant is shut down, is on reduced capacity, or is operating 
at full capacity. They may be called functions of time. Such 
will be the charges on account of the original investment in 
ground, buildings, and equipment. These are the well-known 
five normal elements: depreciation, maintenance, rent, interest, 
and taxes. Other relatively non-fluctuating charges will be 
the cost of supervision, and the charges for water, coal, supplies, 

128 



POWER 


129 


and labor to operate the power house on a reduced schedule, 
or on a stand-by basis with banked fires 

Obviously, the weight of the charges which we have spoken 
of as functions of tune, will depend upon the size and elaborateness 
of the power equipment. The power plant must be sufficient 
to take care of the maximum demand But a plant will demand 
much less than this maximum during most of the hours of its 
while for the time when the plant is shut down, the 
demand will be nominal The ratio of power utilized (average 
power consumed) to power producing capacity must be, and is, 
very low m the case of most manufacturing establishments. 
This ratio is called the Load Factor When the load factor is 
low, say 33-1 per cent, the power costs which are functions of 
operation are moderate But those which are functions of time 
are operating wuth undimmished force, and the sum of them 
must be divided upon a small number of power units consumed, 
so that the cost of such units will be high Costs will vary with 
the load factor, a low cost accompanying a high load factor, 
and a high cost accompanying a low load factor. 

Something as to the nature of the fluctuation of power cost 
with changes in load factor may be learned from the following 
tabulation. The approximate cost of power per kilowatt hour, 
produced by isolated steam power plants of various sizes, operating 
2700 hours yearly, with coal costing $6 00 per 2000 lbs., with 
plant costing $125 00 per kilowatt of capacity, has been worked 
out, for various load factors by W F. Uhl,^ as follows* 


Load Factor, 
PioR Cent 

oOO Kw l^LANT 

1000 Kw Plant 

2000 Kw Plant 

100 

$ 0155 

8 01475 

$ 0135 

75 

01875 

0175 

01575 

50 

02575 

0235 

0215 


Considering the case of the oOO kw. plant, it will be seen that 
a 75 per cent load factor gives a manufacturer 21 per cent higher 
power cost than a similar plant with 100 per cent load factor. 

^Industrial Power Problems, W F Uhl, Trans. American Society of 
Mechanical Engineers, Vol 40, 1918, pp 537-552 
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A 50 per cent load factor means 66 per cent higher cost. Cal- 
culating percentages in the opposite direction, if a manufacturer 
with a 50 per cent load factor could improve his ratio to 75 per 
cent, he could cut his power costs 27 per cent. Starting with a 
75 per cent load factor, if he could improve to 100 per cent, he 
could get his power for 17 per cent less. 

A ratio can be altered by changing either quantity, therefore, 
the problem of the load factor is a double one. In one aspect 
it is the problem of keeping down the hxed cost elements. In 
another aspect it is the much wider problem of regularizing 
power consumption. The first of these aspects is a power 
problem pure and simple. How, with unfavorable load factors, 
can power cost be kept down'? Obviously by as simple and 
inexpensive equipment as is consistent with reliability. This 
explains why many managements of intelligence have crude 
conditions in the power plant. With a poor power load, it may 
be more economical to have inefficient coal consumption than to 
install an engineer's dream of perfection and carry the fixed charges 
it would entail. 

The smallest power installation which will carry a given peak 
load depends upon how much of an overload the units will carry 
from a few minutes to a couple of hours each day. Economical 
general results in cost mean far exceeding rated capacities for 
short periods, even if the pounds of water evaporated per pound 
of coal are lowered in so doing. With this idea of overload, 
boilers must be chosen, and layout designed. Coal must be 
chosen which can be burned rapidly. Perhaps, also, underfeed 
stokers will prove an aid to economy because of their capacity 
for intensive operation. 

The second aspect of the problem of low load factor is that of 
bringing the average power consumption for the plant as nearly as 
possible up to maximum consumption. Obviously the hours 
a plant is not occupied during each twenty-four are a tremendous 
factor. Power economy is one of the points to be gained by the 
operation of several shifts on a continuous schedule. Con- 
sidering the ordinary working day, power economy demands a very 
much more steady consumption of power in the shops than usually 
takes place The usual load chart shows a slow getting under 
way in the morning, a falling off before noon, a slow afternoon 
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start, and a falling off of work long before quitting time. This 
condition presents a piime administrative problem. Shut downs 
lower the load factor, theiefoie, precautions must be taken 
against breakdowns, strikes, and unemployment caused by lack 
ol orders 

Supervision of Operations —The questions which arise in 
day-to-day administration of the operation of a power plant 
seem to divide themselves, more or less, into three groups. The 
first of these has to do with the purchase of fuel, water, and 
other supplies. Coal, adapted to the furnaces, and to operating 
conditions, as suggested above, should be bought as nearly as 
IS practicable on the basis of its fuel value. A proper check 
should be kept upon the amounts received and used, the endeavor 
being to hold in storage only such a reserve as will msure regu- 
larity of operation. 

A second group of problems centers on the power house, 
and has to do with the maintenance in workable condition of the 
installation of furnaces and boilers, together with the more or 
less extensive auxiliary apparatus operated with them, such as 
mechanical stokers, supeiheaters, condensers, water softeners, and 
mechanical draft. And there are also to watch those insidious 
wasters of power, the subsidiary apparatus used for producing 
and distributing hot water, compressed air, cold water, drinking 
water, humidity, refrigeration, heat, and ventilation, so hkely 
to be poorly designed, poorly insulated, and poorly maintained. 

A third group of problems is concerned mth the power trans- 
mission system of shafting, pulleys, belting, wiring, piping, and 
electric motois, which by reason of its wide distribution through 
the plant, requires the most severely systematic inspection and 
repair 

In all of this supervision the general administrator must rely 
veiy largely upon his engineers: his prime virtue in this connec- 
tion must be the wisdom he displays in selecting them. 

Qualities of Coal. — ^The heat unit, known as British thermal 
unit (B.T.U.), is the amount of heat required to raise one pound 
of water one degree in temperature — ^from 39° to 40° F. — at 
the sea level. A fair range of the thermal power of steam coals 
is from 12,000 to 15,500 B.T.U. per pound. The combustible 
element in coal is divided into volatile and fixed carbons. The 
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volatile carbons vary from 5 per cent in hard coals to 40 and over 
in soft coals, calculating on a dry coal basis. The fixed carbons 
range from 50 per cent in soft coals to 85 per cent in anthracite. 

The market prices of coals vary approximately with the 
percentage of fixed carbon, for the reason that special equipment 
and expert handling are required to obtain good results from the 
volatile elements. For this reason coal users who are equipped 
to handle volatile fuels will usually find that the cheapest coal 
is the best value for them. A rich, soft coal carelessly handled 
means that as a quantity of fresh fuel is thrown onto the fire 
by the fireman, great volumes of gas will be distilled to escape 
unburned to the air, while volumes of smoke will pass up the 
chimney coating all flues and boiler surfaces with an insulating 
layer of soot. Coal contains varying amounts of moisture 
which serve to lessen its value, not only because water is not 
fuel, but because there is required from 10 to 15 lbs. of coal 
to evaporate 100 lbs. of water in a furnace. Inasmuch as the 
moisture element in coal may vary from day to day, and from 
one part of a stock pile to another, it is necessary to make com- 
parisons of different fuels on a dry coal basis. 

Ash is earthy matter of no fuel value. In commercial coals 
it varies from 4 to 25 per cent. A high ash content increases 
the expense of every operation, such as carting, stoking, slicing, 
drawing, and dumping. Coals high in ash burn poorly because 
of the obstruction offered by the inert matter. They entail extra 
labor in cleaning the dust from the flues. The importance of the 
ash depends partly upon its tendency to fuse and form a clinker 
which cements itself into a sheet in the lower part of the bed 
and shuts out the air from the burning fuel above. There are 
various minor constituents of coal, such as sulphur and phos- 
phorus which, if present in large quantities, may give trouble 
by attacking the metal parts of the furnace and boiler. 

The size of the lumps or particles of coal is important, uni- 
formity of size being a merit. When different sizes are used 
together the fine particles tend to sift into the interstices between 
the larger lumps and make a bed so compact that air does not 
readily pass through. Very fine coal is difficult to handle: if 
a thick bed is used the draft is poor; if a thin bed is resorted to 
the dust sifts through the grate, or spots burn out leaving holes 
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in the bed through which the draft is lost. If the draft is strength- 
ened dust is blown onto the flues and out of the chimney. 

Specifications. — ^The scientific way of buying coal is on the 
basis of detailed specifications. It is as reasonable to buy coal 
on analysis as it is iron ore or metals or fertilizer, provided the 
scale of operations is large enough so that the cost of coal analyses 
will not be prohibitive. The central point of a coal contract 
is the agreement that the fuel shall be paid for on the basis of a 
given number of B.T.U. — say 50,000 for one cent. In important 
cities in the eastern part of the United States a commercial con- 
sumer may pay from 15 to 20 cents per 1,000,000 B.T.U. In 
order to designate the character of the fuel to be bought, a con- 
tract should contain a guaranteed approximate analysis, and 
limits of allowable variation. The size of the coal may be con- 
trolled by describing the screens over which and through which 
it should pass. Other parts of the contract will refer to dates 
of delivery, and to the procedure to be followed in case of non- 
performance. 

Effect of Transportation on Value.— There is an important 
influence upon the relative values exerted by the transportation 
expense incurred in shipping coals of different composition to 
the place of consumption. The difference of caloric value 
between two fuels remains constant whatever their price or 
location. The laid-down prices of two fuels tend, however, 
toward a parity as the freight charge increases. If, for example, 
two kinds of coal, one A, a good Pennsylvania coal of 14,350 
B.T.U. per pound, and the other B, a high grade semi-bituminous 
coal of 15,500 B.T.U., sell at the mine for $2.50 and $2.70 per 


ton, respectively, the ratio of quality is 


14,350 

15,500 


or 


92.6 

100 


and the 


. . 2.50 92.6 

ratio of pnce is or 


The B.T.U. of A is 92.6 per cent 


of the B.T.U. of B, and the mine price of A is 92.6 per cent of the 
mine price of B. But if now we pay a freight of $4.35 per ton 
on each coal (about the average charge from the Eastern coal 
fields to interior pomts in New England) the prices of A and B 
are related thus: 

$2.50, $4 35 $6.85 97.3 
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The price of A coal now becomes 97.3 per cent of the price of B. 
But since the fuel value of A still remains but 92.6 per cent of 
the fuel value of B, the higher grade and the higher priced coal 
becomes the more economical of the two. Transportation 
enhances the relative worth of superior qualities of all materials. 

Requirements for Combustion. — It has been said that, of the 
thousand million dollars paid out annually in the United States 
for the coal burned under boilers, from one-eighth to one-fourth 
could be saved, if first-class apparatus were used, and if the prin- 
ciples accepted by the engineering profession as controlling the 
efficiency of the consumption of fuel were put into practice. A 
furnace is a device in which the combustible elements of coal are 
volatilized by heat, and mixed at high temperature with a reg- 
ulated supply of air, to bring about fairly complete combustion. 
The essential conditions for efficient combustion may be indicated 
broadly under seven heads. 

1. Fuel should be introduced as evenly as possible, in order 
that the distillation of combustible gases may be uniform. In 
case of hand firing, small amounts of coal should be introduced 
frequently and spread evenly over the grates The automatic 
stoker accomplishes the gradual introduction of fuel, without 
disturbing the drafts. 

2. The fuel should be of uniform size, so that the draft will 
be uniform through the grate at all points. 

3. Air must be admitted in sufficient quantities, that is to 
say, in proportion to the rate of distillation of gas from the fuel. 

4. Ample space must be allowed for the gases and the air 
to become thoroughly mixed. 

5. This mixing must take place at a high temperature, if 
combustion is to result. A more or less enclosed combustion 
chamber of fire brick should be provided. The temperature of 
combustion of carbon is from 1600° to 1800° F. The temper- 
ature of boiler surfaces is below 400° F. It is manifest, there- 
fore, that if any unburned gases come in contact with the shell 
or tubes of a boiler they will become so cooled that combustion 
will not take place, and they will be lost in the flue gases. The 
process of evolving heat in gases by combustion must be com- 
pletely separated from the process of drawing the heat out of 
these gases into the boiler. A mixing chamber can be formed 
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by constructing a heat-reflecting roof over the Are bed, which 
will confine the fire in an oven. To be certain that combustion 
is completed, there shoula be provided a special combustion 
chamber to the rear of this by hanging a tile roof from the bottom 
tier of boiler flues. The length and direction of the travel of 
gas through the flues can be controlled by tfle baffles. A con- 



Fig 28 — Imperfect Furnace Design 

The partly-burned pai tides of carbon are quenched by premature contact 
with the cool surfaces of the boiler, with the lesult of pioducing smoke 
and wasting fuel 

trast between good and bad furnace design is presented in Figs. 
28 and 29 

By providing a mixing chamber the process of combustion is 
completed before the absorption of heat by the boiler is begun 
The result is smokeless combustion and efficient use of fuel 
6. Overloads produce a less efficient process of combustion 
A furnace designed to burn a given amount of fuel in a stated 
time is in perfect balance only when doing that quantity of woik 
They are justifiable when they enable a power plant, which would 
otherwise be inadequate, to carry a peak load- 
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7. The furnace and the fuel must be adjusted to each other. 
After a boiler room has been equipped, and the proper type of 
coal has been decided upon, there should be as little vanety 
as possible in the fuel provided. The American Society for the 
Testing of Materials reported in 1909, as the most necessary 
reforms with reference to the use of coal: “ The classification 
of coals with reference to fuel efficiency, the adaptation of equip- 
ment to coals for obtaining the greatest efficiency from each class 



of these fuels, and continued use at each plant of that type of 
fuel best adapted to the equipment.” 

Hand Firing of Furnaces. — The sprinkling or spreading sys- 
tem for the hand firing of furnaces consists of the even dis- 
tribution of a thi n charge of coal over the entire grate surface 
at frequent intervals. The new charge should especially repair 
the thm spots in the fire, the idea being to have the bed offer 
the same degree of resistance to the passage of air in aU of its 
parts. A new charge should not be spread until the volatile 
elements have been driven off the last one, and the bed has 
become reduced to a porous layer of burning coke. This is the 
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system aimed at, but not often achieved with notable perfection, 
by common practice throughout the United States. Firemen 
should be mstiucted to add fuel frequently and in small amounts, 
so that volatile gases wall not be liberated more rapidly than air 
can be mixed with them. A large mass of cold fuel thickens the 
bed, chills the fire, and diminishes the draft A fireman who 
pokes a fire to stimulate the burning of gieen fuel does not under- 
stand his job Poking is properly slicing, the object of which is 
to break up cakes of coke and clinker It precedes charging 
rather than follows it, hastening the bummg of the bed down 
to the point where fresh fuel is called for It is bad practice to 
allow a fire to run up so high that severe checking is needed 
The sudden cutting off of air while there is evolution of gas means 
wasted fuel A skillful fireman will avoid the need of sudden 
checking by using the injector to regulate steam pressure 

The Smoke Nuisance.— The Bureau of Mines has given 
instructions for the prevention of smoke “ Visible smoke from 
a hand-fired furnace can bo abated by effectmg complete com- 
bustion m the furnace of the floating particles of carbon and tar 
The conditions necessary for complete combustion are as follow's 

1. “Sufficient air supply, which is somewhat more than the 
amount necessary for complete oxidation of all combustible 
matter. 

2. “ Intimate mixing of the air with the combustible gases 
and the floating particles of carbon and tar. 

3 “ Maintaining a temperature high enough for the ignition 
of the combustible while the combustible is mixing with the air 

“ Usually there is plenty of oxygen m the furnace, but it is 
supplied m large streams which tend to flow through the com- 
bustion space parallel with the stream of combustible or other 
gas carrying the particles of carbon Thus the oxygen may 
not come in contact with the particles of carbon and they leave 
the furnace and the boiler setting as visible smoke This carbon 
would burn if it were intimately mixed with air.” ^ 

Mechanical Stokers. — Stoking is a difficult art, being in 
reahty the supervision of a complex chemical process of distilling 
and mixing gases. But, as a form of labor, it is attended with 

' Hand Firing Soft Coal under Power-plant Boileis, Henry Kreisinger, 
Washington, 19 IG Bureau of Mines Technical Paper 80, pp 54-55 
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so many unpleasant features that it is diflicult to secure a steady 
force of men with sufficient intelligence to realize the possibilities 
of the work. Mechanical stokers may be classed as inclined 
grates, chain grates, and underfeed furnaces. The inclined grate 
will burn coking coals, for the bed is broken up by the process of 
shaking down the fuel from a higher to a lower level. Cham 
grates do not break up the bed but travel with it from front to 
back; coking coals cannot be used on them. But the chain 
grate permits a thinner fire, and so a lower grade of fuel. The 
speed of the grate and the thickness of the bed must be mutually 
adjusted. If the speed is too fast, unburned fuel will be dumped, 
if too slow, the rear of the grate will become bare Run-of-mine 
coal must be burned in a thick bed to prevent the fine particles 
from falling through into the ash pit. The chief claim of the 
underfeed grate is smokelessness and ability to carry an over- 
load New fuel is forced in under the burning bod, so that the 
particles of carbon driven off by the first combustion are forced 
upward through the hot crown and are gasified. The fuel bed 
IS so deep in underfeed grates that forced draft is required. The 
ash remains a long time in the hottest part of the fire, so that 
if it is of a fusible nature it melts into a solid clinker. 

The points of advantage of a good mechanical stoker are 
economy of labor (one fireman should handle from 8 to 10 
stokers), economy of fu^, ability to utilize low-grade fuel, 
increased efficiency of boilers, and longer life of boilers. Of the 
underfeed stoker, Mr. Goodenough has said, The two great 
benefits given to us by the modern stoker are saving m fuel by 
reason of a continuously hot fire of high degree, and the ability 
to operate our boilers at so very much higher rating that we save 
on our investment. If, for instance, on a hand-fired boiler we 
are able to go over our peaks on 150 per cent of rating, whereas 
with a stoker-fired boiler we are able to go over our peaks at 
300 per cent of rating, we have, theoretically, by the use of 
stokers, cut our boiler investment in half.^^ ^ 

This statement applies primarily to central station practice. 
In the small private power plant there is to consider the cost of 
the equipment which comes along with mechanical stokers, such 

^The Economics of a Power Station, Walter Goodenough, Stone and 
Webster Journal, May, 1917, p. 347, 
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as coal bunkers, coal handling equipment, and ash handling 
equipment. A small plant with a low load factor often cannot 
afford to incur the additional overhead charges. The minimum- 
sized plant which can advantageously use mechanical stokers 
is probably one of 500 horsepower 

Draft. — Natural draft depends upon the difference between 
the weight of a column of warm air in a chimney and the weight 
of an equal volume of cool outside air. The lower the temper- 
ature at which gases enter a chimney, the higher must the chimney 
be to ensure a given force of draft. Draft economy, therefore, 
balances the loss in hot gases over against the cost of a tall 
chimney. In good practice, coal should not be burned faster 
than 35 to 40 lbs. per square foot of grate per hour; and the gases 
entering the flue should not be over 500® or 600® F. With 
mechanical draft expensive chimneys can be avoided, at the 
expense of steam consumption to operate a fan Mechan- 
ical draft permits the use of low-grade fuels; it overcomes the 
retarding effect of an economizer; it permits overloads to be 
more quickly taken care of, and it permits of the regulation 
of draft automatically by steam pressure, and independently 
of temperature and barometric conditions. 

In the modern furnace room, operations are controlled by 
means of a draft gauge supplemented, in some cases, by a 
CO 2 recorder, the function of which to analyze the composi- 
tion of the gases in the flue. Perfect combustion would give 
20 per cent of CO 2 , but since some excess air is necessary to 
insure the most efficient mixture with the particles of the burning 
fuel, a record of 15 per cent CO 2 is considered perfect. A 
10 per cent mixture means 5.69 per cent fuel loss; a 5 per cent 
mixture a 22 79 per cent loss.^ 

Boiler Design. — ^The aims of boiler design are to cause the 
inside water and the outside gases to flow in opposite directions 
for the maximum travel at maximum speeds, to secure the short- 
est passage for steam from its place of origin to the steam chest, 
to prevent excessive fluctuations of pressure and, in general, 
to provide a simple, durable, flexible, and accessible piece of 
apparatus. The aim of boiler house design is to separate engines 

1 Making the Study of Combustion Profitable, Browning Robinson, 
Industrial Management, August, 1922, p 78. 
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and boilers, and secure a system of steam mains which is as 
short as is consistent with the ability to cut out any unit for 
cleaning or repairs. 

Shafting Losses. — Ordinary practice in the transmission of 
power by belting and shafting is poor. It is calculated that 
losses average from 35 to 45 per cent of the power developed 
by the engine. These wastes result from excessive journal 
friction produced, (a) by incorrect design, as by the use of high 
stresses with large pulleys on heavy, slow-moving shafting; 
(6) by incorrect arrangement, as in the taking off of large amounts 
of power at the ends of the shafting; (c) by bad alignment, which 
means that the shaft not only rolls in its bearings but is twisted 
by them. 

Losses may be reduced by the use of hollow shafting of small 
dimension, revolving at high speed, and fitted with small pulleys 
Alignment, in good practice, should never show a deflection 
of more than xiir of an inch per foot. By the use of roller bear- 
ings as much as one-third of the shafting losses may be avoided, 
by the use of ball bearings, two-thirds may be avoided. 

Electric Transmission. — The advantages of the use of electric 
power m mills and factories, with the consequent possibility of in- 
stalling individual or group drive systems, have been enumerated 
with excellent thoroughness by Prof. F. B. Crocker,^ as follows: 

1. A real economy in the amount of power used. 

2. A reduction in cost of the construction of buildings, which 
can be lighter, owing to the fact that there is no need to install 
heavy lines of shafting and pulleys. 

3. A reduction in expense of service, such as oiling, deprecia- 
tion, etc. 

4. More efficient arrangement of machines and tools, which 
need no longer be placed in straight lines parallel with the shaft- 
ing, but can be located exactly as desired. 

5 Access to the machinery is easier from the suppression 
of belts and pulleys. 

6. Greater cleanliness, as there is less dust and no scattering 
of oil or steam, etc. 

7. Hygienic conditions are improved, owing to the diminu- 

1 The Electric Distribution of Power in Workshops, Journ. of Frankhn 
Inst , Phila , Jan , 1901, Vol. 51, pp 1-7. 
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tion of dust and dirt, better light, owing to the absence of shaft- 
ing, pulleys, etc., the lessening of noise, etc. 

8. Greater ease of placing different shops in separate buildings, 
and in locating them according to the strict requirements of the 
work, and without regard to the necessities of the motive power. 

9 Greater facility in the increase of estabhshments. 

10 Localization of accidents due to motive power, with con- 
sequent less injury to individuals, and the stoppage of work 
only at the point where an individual motor is incapacitated 

11. Greater control of the speed of the tools. 

12. A marked increase in the product of any given establish- 
ment. 

Individual and Group Drive. — When electric transmission 
is used to convey eneigy to motors attached to lines of shafting 
by w’-hich groups of machines are operated, the system is called 
gioup drive When energy is transmitted to motors attached 
directly to individual machines, the system is individual drive 
These two systems are almost always employed together, each 
talang its appiopriate shaie of the load 

The paiticular pi evince of groap drive is the propelling of a 
number of machines of modeiate individual horsepovv^er con- 
sumption, located compactly m a shop, and requiring to be 
driven at similai speeds, and with little variation of load Such 
situations arc fiequently met with m spinnmg, weaving, shoe 
manufacturing, and light manufactuiing, generally. Group 
drive avoids the installation expense of a large numbei of motors, 
and it attains an operating economy by using a few efficient 
high-speed, laige motors, in place of the less efficient small and 
slow-spced motois In individual drive, each motor must equal 
the maximum capacity of the machine Group drive averages 
out the pow’-er demands of the individual machines of the group, 
so that the capacity of the motor installed may be materially 
below,— -3 to i— the sum of the maximum capacities of the 
individual machines. 

Individual drive finds its province where large machines, 
such as cranes, pi esses, and large planers, are to be used inter- 
mittently, and with a great range of speed and load. It is also 
the only drive suitable for those cases, familiar in heavy engineer- 
ing works, where the machine is moved to the work instead of the 
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work coming to the machine. The absence of shafting and pul- 
leys makes the system essential for erecting shops where the 
space above the machinery must be kept clear, to permit the 
operation of traveling cranes This drive gives the greatest 
possible flexibility m shop layout, and in speed of operations 
Individual drive is a valuable means of relieving an overloaded 
group, or of accommodating a new machine, without disturbing 
the drive equipment already in place in the shop. 

Whether to Produce or to Buy Power. — Power production 
is now a specialized business, imder competent managements, 
which have invested large capital, to attain the economy of pro- 
duction on a large scale. So the general assumption is rapidly 
conoing to be that a manufacturing enterprise can best stay out 
of this business, buying its power as it buys materials, supplies, 
and professional services, thus conserving its capital and mana- 
gerial talent to invest in those lines of effort which are peculiar 
to its blanch of industry. 

Considering the case of a newly formed corporation, it can 
be said that inasmuch as the prime requirement of a power supply 
IS reliability, the question whether to buy or to produce revolves 
primarily around the likelihood of interruptions to service. How 
likely is it that summer electrical storms will work havoc inside 
the station: or that winter blizzards will bring down the poles 
and wires? Modern central stations house the cables inside 
the power house, enclose .the oil switches in explosion-proof 
chambers of reenforced concrete, isolate each important piece 
of electrical material, and provide spare equipment. The likeli- 
hood of line troubles depends upon whether or not feed wires 
are in conduits; and upon the distance separating consumer 
from station. Reliability is increased where more than one 
power source is coupled onto the distributing system; and by two 
sets of feeders from the stations. 

The question of cost turns upon such considerations as the 
space available at the plant for a private power unit, and the value 
of this space for other purposes; upon the probable load factor; 
and upon the requirement of the departments for heat and hve 
steam which, with a private plant, could be produced largely as 
by products. 

An established business, already owning a power plant, 
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which is, however, becoming inadequate, will be interested in 
supplementary power It may purchase power to carry it over 
peak loads, leaving to its own plant the function of meeting 
average requirements: or it may purchase power for avcra.ge 
reqmrements, using the old plant for peak loads and breakdowns. 
The situation at the plant, and the probable cost of making 
additions is one half of the data The other half is the manner 
m which the tariff of rates for central station power is constructed, 
with reference to the quantity, continuity, and variability of 
the power demand. 

The price of purchased electrical energy per kilowatt-hour is 
probably m geneial about equal to the cost of production in W' ell- 
managed private plants of fair size The trend toward central 
station power is unmistakable. In the five years from 1914 
to 1919, the poAvei m industrial establishments increased 
9,904,000 horse pow’er. Of this increase 9,347,000 horse power 
was supplied by cential stations* only 617,000 came from all 
other sources Cential station systems now furnish nearly one 
half of the power used in manufacturing The lower the price 
of coal the gi eater the cost advantage enjoyed by the private 
plant The reason for this is that when the cost of coal is low, 
the puce of power dcliveied from a central station is strongly 
influenced by the charges which have to be added for the use of 
the poles, wires, and meters of the distributive system, and the 
services of accounting, meter reading, etc. When the cost of 
coal is high, these distributive and incidental expenses dechne 
relatively, and the fuel item becomes important enough so that 
the superior efficiency of the large power plant is able to exert a 
palpable effect upon the price The load factors of the private 
plant and of the central station exert an effect upon relative costs. 
When the average load of a central power station is low in com- 
parison with its maximum load, the company is apt to offer attrac- 
tive prices to consumers for electricity to be used at houis other 
than those of maximum load. If the consunaing plant has a low 
load factor, the cost of producing its own power will be high. 
The most advantageous condition for buying power exists, of 
course, when the purchaser wants the most power during the 
hours or the months when the central station has the greatest 
surplus capacity for sale. 
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Problems 

Working Conditions of the Fireman. — ^With the permission of a local 
manufacturer, make a study of the working conditions of the fireman^s 
job. Consider layout, the convenience or inconvenience of the equipment 
provided, state of ventilation, illumination, means taken to control 
temperatures and the temperature conditions existing, washing facilities, 
seats, etc , etc. Couple with the report suggestions as to possible im- 
provements. 

Effect of Transportation on Relative Value of Fuels. — ^Two coals, one 
A,” havmg an average of 13,442 B T U- per pound, and the other, 
having 14,500 B T.U. per pound, are offered to a plant by a mining 
company at the price of $2 10 and $2 50 per ton of 2000 lbs , respectively. 
The freight to the mill from the mine is $3 00 per ton for either coal. 
Considermg the laid-down prices of the two fuels which is the better 
coal to buy, considering the cost of the B.T.U. in the coal only? This 
situation having been established, the railways increase the freight rates 
by $1 00 per ton What influence will this have upon the desirability 
of the two fuels^ 

Cost of Heating. — ^A manufacturing company in Detroit, using 
central station electricity entirely for power, require to run the heating 
system of the buildmg a total of 475 tons of coal, for each winter, six 
months — ^November to April, inclusive — to heat 750,000 cu ft of shop 
space to a temperature of 65° F. The boiler, piping, and auxiliaries 
cost $3500, and are estimated to have an effective life of 15 years, at 
which time they will have a scrap value of 10 per cent. The furnace 
building and stack cost $5500, and are estimated to be good for 40 years, 
at which time they will have a scrap value of 5 per cent. Six per cent 
interest on mvestment and a proper sum for amortizing depreciation 
should be charged for the use of the plant The amount which must be 
paid semi-annually into a sinking fund to amortize $1 00 in 15 ycais, 
if interest is allowed at 5 per cent per annum, compounded semi-annually 
on the payments in the fund, is $0 02278, Likewise the amount required 
to amortize $1 00 in 50 years is $0 00231. Other expenses for heating 
are coal at $6 25 a ton, one fireman (winter wages only) at $30 00 a week, 
and supplies and repairs amounting to an average of $225 annually. 
What is the average daily cost of heat 

The Power Plant and the General Layout. — ^With the permission of 
several local manufacturers who have private power plants, take the 
necessary measurements to construct large-scale ground-plan drawings 
to approximate scale Show the location of railway tracks, coal storage, 
boilers, engines, and the power-consuming shops. Indicate the exact 
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nature of the connection between pnme mover and the sliaftmg oi drives 
of the shops By the comparison of different layouts, appraise the 
situation at each plant, and make such suggestions as to possible improve- 
ment m fire risk, convenience, heat losses, or powei losses, as you can 

The Geography of Central Station Service.— If data kn be secured 
from a local pm\er company, make a large-scale map of the territory 
covered by its system of wires of sufficient capacity to ser\e a manu- 
facturmg coipoiation Indicate the position of the Imes, show the 
zones of territoiy which can be served by direct connecnon, and indicate 
the zones which can do reached at designated different costs for the 
original connection 

Central Station versus Pnvate Power Plant.— Make a census of power 
users of your locahty (above a determmed mmimum size), sho-sraig which 
estabhshments produce then own power entuely (except for the lighting 
load), which depend entuely upon central station power, which use central 
station power entirely, but maintam a private pover plant for standby, 
and which fall into various types of mtermediate relation combinmg 
piivatc production and ceiitial station patronage Analyze and group 
the data It may be well to picpare a map showmg establishments 
with dilfeicnt power policies m different colors. 

The Rate Schedules of Power Compames.— Wliat are the prmciples 
upon which the latc schedules of laige powei-producmg companies are 
based, in so far as powoi in considerable quantity for large manufactm-mg 
coipoiations is coiicciiied’ Consult Walter X Polakov Mastering 
Powei Production, N Y , 1921, Eng Mag Pub Co , pp 415-420 and 
Eichaid H Lansburgh, Industiial Management, X Y, 1923 Diley 
Ch 13, pp 15G-170 Illustiate the use of the prmciples by illustrations 
diawn fiom several rate schedules procured fiom large power-produemg 
public utility corpoiations 
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CHAPTER VII 


THE ADMINISTRATIVE ORGANIZATION 

For a full generation the United States has been the most 
favored spot in the world for the evolution of industrial organiza- 
tions. Among the permissive conditions have been, ample 
supplies of raw materials and capital, freedom from mihtary 
service and heavy taxation, and the existence of the largest 
domestic market extant. The impulse to seize the rich financial 
prizes offered by so great an opportunity has been supplied by 
the prevailing spirit of enterprise and adventure, the prominence 
of success in industry and commerce as a test of ability, and the 
dramatic character of the great movements of modern private 
industry. 

There has been an unparalleled growth of great institutions. 
These institutions have so elaborated each part, and so differ- 
entiated and unfolded each function and aspect of industry, 
that considerations having to do with methods and policies which, 
in small industry, are inconspicuous details have, by reason of 
the mass of values involved, become matters of moment. 

Administrative Responsibihties. — Like the leaders of armies 
in war, the executive heads of great businesses must marshal the 
labors and thoughts of an army of men. They supervise expen- 
ditures on a scale which would have financed ancient wars. 
They must design and operate a specialized equipment, devise a 
system of accounts, map areas, plan sequences, control pace, direct 
routing, and supervise processes. They must select persons, 
divide labors, measure tasks, apportion rewards, gather and dis- 
tribute information, and solve with tact and fairness an infinite 
variety of employment and personnel problems. They must 
command storage, utilize transportation, set prices, scrutinize 
credits, direct publicity, and energize salesmanship in distributing 
campaigns addressed to the most complex of markets. They must 
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raise funds, market securities, account for values, watch costs, 
meet liabilities, pay dividends, and stand answerable to public 
opinion. 

The responsibilities of management have been thus listed by 
an eminent committee of engineers and industrial executives: 

1. To establish sound business policies. 

2. To finance the enterprise. 

3. To control the expenditure of funds. 

4. To develop an organization whose functions are logically 
assigned to competent individuals. 

5. To design, test, improve, and warrant a product which 
is to be distributed in relation to demand and competition. 

6. To bmld or secure plant and equipment and utilize them 
economically and effectively. 

7. To procure adequate supplies of proper materials. 

8. To maintain a suitable supply of labor and supervise and 
coordinate its effect. 

^^9. To organize and sustain proper relationships between 
owners and workers. 

^^10 To formulate procedure based upon practicable and 
economical methods. 

11. To manufacture and sell at a profit.^^ ^ 

The evolution of business has compelled the formulation 
of principles, and the invention of administrative mechanisms, 
to aid proprietors in the task of management. 

The Administrative Pyramid. — ^An administrative structure 
does not exist as an end in itself. The framework is to facilitate 
action: it is a tool of action or a prescribed channel to control 
the flow of force. Administrative action is not an end in itself. 
It is a means for the creation of goods and services. All agencies 
of organization, and all modes of administrative action, come to 
final test as servants of production. Value can be imputed to 
them only as a reflection from improved final results, or economy 
of human wear and tear in the process of producing results. 
Into an organization the officers and the rank and file must be 
fitted carefully in terms of human nature. As human nature is 

^ Waste m Industry Report of Committee on Elimination of Waste 
in Industry, of the Federated American Engineering Societies, N Y. McGraw- 
HiU, 1921, p. 392. 
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not a lughly reasoning form of existence, tMs does not mean an 
icily logical nor a symmetrically perfect system, but rather one 
which IS simple and flexible and easily understood, which is 
suited to the personahties involved, which is in scale with the 
enterprise, and which is provocative of those activities which 
are essential to success. The aim of an administrative organ- 
ization IS to establish such a series of relationships between the 
individuals involved in an enterprise that joint action without 
conflict is possible in the accomplishment of a common t, f i. p1i- , 
There must be an organization of thought in order that there 
may be an orgamzation of will. 

For any industrial enterprise, there is a sum total of functions 
to be performed, and there rests somewhere an adequate source 
of authority to give the necessary privilege or right to accom- 
plish these functions. Orders issue by virtue of authority. 
The recipients of orders are invested with responsibihty. Author- 
ity and responsibility should be equal, they are two viewpoints 
from which to consider duty. 

Authority in the hands of stockholders is exercised in formal 
and infrequent rulings of a legislative nature. In the hands of 
directors and chief ofllcers, this power is so concentrated under 
a few wills that it becomes mobile and flexible. But it is still 
“ general ” authority. For the most part it must confine itself 
to shaping general projects and evaluating general results. By 
reason of the limited knowledge and strength of the chief execu- 
tives, their direct control can descend into details in exceptional 
cases only. To permit authority to be apphed in sufldcient 
detail to control the ultimate acts of production, it is necessary 
to create rank upon rank, subdividmg and specializing functions 
connected with management. At each step downward from 
general toward special, a larger personnel is required than was 
necessary in the station above 

The principle of the division of labor applies as much to 
administration as to execution. In work of a humble order, the 
assignment of functions will depend much upon the mass of 
work to be accomplished, or upon the spatial relations of proc- 
esses in shops, buildings, and plants. In intermediate ranks, 
the union of functions will have more regard to natural inter- 
dependencies, the divisions between authorities following the 
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lines of natural cleavage in the chax'acter of the work. In the 
manning of the highest positions, the native talents of individuals, 
the customary integration of bodies of technical Imowledge, and 
the traditional hnes of demarcation in professional training, will 
exert an influence. 

“ There is a tendency,^' says John H. Williams, “ to assign 
work to individuals because of the circumstance of their avail- 
ability, their reputation, or personal relations. However easy 
and agreeable this may be to the chief, it is detrimental to the 
organization itself. While it goes without saying that the one 
to whom an assignment is made must be available and have the 
necessary capacity for the matter in hand, it is in most cases 
even more important that he should be the person charged with 
responsibility in such other matters as need to be coordinated 
with the one in question.^^^ 

The ratios between superior and subordinate may range from 
1 : 5 to 1 : 25. Foremen may have from 10 to 25 men under 
them, and so have ratios which are similar to those existing 
between teachers and students in American univer'^Ities. In 
higher executive positions, where each subordinate signifies a 
distinctive domain of activity to be supervised, the ratio of superior 
to subordinate will be less, perhaps, ideally, about 1 * 5. The 
President of the Western Electric Company in 1922 had 8 or 9 
executives reporting to him, and found the number too large, so 
that he was carrying through a reorganization to bring the num- 
ber down to 4 or 5. President Henry P. Kendall of the Lewis 
Manufacturing Company, a leading exponent of scientific man- 
agement, considers a ratio of 1 : 4 or 1 • 5 to be sufficient. 
President Howard Coonley of the Walworth Manufacturing 
Company has a ratio of 1 • 6 He says: “Wo arrived at an 
organization showing three line vice-presidents— one in charge 
of production, one m charge of sales and a third in charge of all 
administrative functions. And since our business has many 
technical aspects, a fourth vice-president in staff capacity heads 
up all functions pertaining to engineering. There are also, of 
course, the other usual corporation officers — secretary and 

^ John H. Williams of Day and Zimmerman, Inc , Engineers Bulletin 
of the Taflor Society, Apnl, 1923, Vol 8, pp 53-58. Kepublished in Daniel 
Bloomfield, The Modern Executive, N Y. Wilson, 1924, pp, 72-73 
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treasurer Therefore, six ojlicers in contact with the president’s 
oflS.ce assume contiol of all branches of the business, each being 
given full authority m the direction of activities within his con- 
trol, and being held responsible for financial results 

By various latios, therefore, the administrative personnel 
will broaden out as it departs fiom headquarters The adminis- 
trative structure can be likened to a pyramid, each human course 
broader m numbers than the one above it. It is a hierarchy, in 
which each person is fixed in his place by bonds of duty to 
superior and subordinate 

The Lines of Authority. — There will exist, in an intelligent 
organization, an unbroken line of authority from headquarters 
dowm to the persons ultimately responsible for each act And 
an equally unbroken line of lesponsibility will extend upw’^ards, 
in the reverse direction The exact nature of the authority to 
do, 01 the lesponsibility for doing, must be defined for each person 
or position, or for each class of persons or positions, by means of 
appiopriate definitions No duties should regularly devolve 
from headquaitcrs upon subordinates, except in accordance 
with a definite assignment t Every function, intended to be 
exercised, should be recognized in the administrative structure 
by being included wnthin the boundaries of some explicit delega- 
tion of authority. 

Identical authority or responsibility should not rest upon two 
or more persons* that is to say, the same duty should not be 
assigned twice And no one should be compelled to serve two 
masters in the same relation of answerability. Difierent degrees 
of administrative control, from direction in detail in the sliop 
to general supervision at headquarters are, of course, distinct 
functions Undue concentration of duty at any point is to be 
avoided, an equal ratio of task to capacity throughout an organiza- 
tion being the ideal All individuals should be made acquainted 
with theii duties and their administrative relations to others w ith 
whom they come in contact 

An administrative relation having been established betw’een 

^ The Control of an Industry in the Business Cycle Howard Coonley, 
Harvard Business Review, July, 1923, Vol 1, No 4 Also m Scientific 
Management Since Taylor E E. Hunt, Editor, N Y , 1924 McGraw- 
Hill, p 143 
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two persons with reference to a particular duty, should not be 
lightly disturbed. If there is a series of officers arranged in 
ascending and descending order of authority, orders should, 
under normal conditions, be transmitted step by step, without 
the omission of intervening authorities, along prescribed lines, 
from superior to subordinate, until the individual from whom 
ultimate performance is expected is reached. In a similar 
manner reports should proceed, step by step, in the reverse direc- 
tion. The responsibihty created by any authorization should 
be answered for to the officer from whom the authorization came. 
If a superior officer, in the absence of a justifying emergency, 
makes a short cut down the official line, and deals directly with a 
subordinate, who is regularly answerable to an intermediate 
officer, the proper administrative contacts of every person 
affected are thrown into doubt, and the eliminated intermediate 
officers have sujffered a slight, and perhaps a humiliation. 

Major James A Moss thus puts the United States Army rule: 

After a subordinate has been placed in charge of a certain duty, 
all instructions pertaining thereto should be given through him, 
and all meddling and interfering should be avoided. Inter- 
ference by superiors relieves the subordinate of responsibility, 
and causes him to lose interest, become indifferent, and do no 
more than he is obliged to do ^ 

Proper consideration for the stability of the established 
system need not interfere with the bringing of subordinates into 
conferences between superiors, to elucidate what has been done, 
or supply details as to a situation; but the rule does mean that 
when conferences conclude, and orders are issued, these orders 
should pass through the regular channels. Even the latitude 
of conferences has not always been permitted in military organiza- 
tions The Duke of Wellington said that, in the Peninsular 
Campaign, if a higher officer so much as spoke to a private he 
would have been reprimanded. 

A Book of Standard Administrative Practice. — If an organiza- 
tion has never prepared a full statement in writing of its functions, 
with a record of the officers to whom they have been assigned, 
and so has never had a comprehensive view of the relationships 

iOffi<fer^s Manual, Maj James A Moss, 5th Edition, Menasha, Wis 
Geo Banta Pub Co , 1917, pp 245-247 
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of functions and persons, it will be profitable to prepare it. 
Functions may first be listed m major groups, each, group being 
then analyzed into its elements. The next step will be to indicate 
the assignment of functions to officers, both with reference to 
immediate control and general supervision The first tabulation 
may appear somewhat as follows 


Function 

Direction oe 

Supervision of 

Puichiisc of special machinery 

General Manager 

Advisory Committee 

Purchase of materials and sup- 

Purchasing Agent 

Business Manager 

plies 


Checking of invoices with mate- 

Receiving Clerk 

Works ^Manager 

rials recoivod 


Fire piotoction 

Works Manager 

General jNIanagor 

CompiLition of sales puces 

vSales Manager 

Busmess Manager 

Collodions up to point of suit 

Credit Manager 

Business jManagor 

Ml filing 

Head Stenogiapher 

Business Manager 


The functions assigned to each individual can next be assembled 
A form like that on page 154 may be of assistance. 

The duties ol each admmistiative position can now be written 
out in full From the material a graphic chart of official 
positions can be made, and also a chait of functions. These will 
make clear any vagueness, duplication, undue subdivision, or 
crossed and confused lines of responsibility The value of such 
an analysis lies, first, m the many errors which can be detected 
and corrected, second, in the guidance offered for all future 
general oideis and standing rules 

Mr James M. Dodge, P res ident of the Link-B elt E ^meering 
CSmpan}^, thus described the results of the compilation of a book 
standard administrative practice, for his company. “I was 
humored to the extent that a chart was prepared We then 
employed less than 300 men, and it took eight weeks to make a 
chart of what we were doing in our shop. "V^Tien we got the chart 
done, we went over it carefully and succeeded in cutting out 
$3600 of unnecessary expense in the first hour of our work The 
reason we were able to make this cut was that the chart show 
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Name 

Under supervision of 
Under direction of 


Duties 

1 

2 

3 

4 

5 . . 

Appoint and discharge: 


Title 


6 

7 

8 
9 

10 


With the approval of . . . 

With reference to the following duties 

Consult 
with 

Reports to . 


1 . 
2 . 

3 .. 

4 


Special reports on: 


And as ordered by . 



Form for Functions Assigned to Each Individuai. 

us where the lines of our system were crossing and indicated 
clearly how improvements could be made, but it was beyond the 
power of any intellect we had in our place to see through the tangle 
until we had it down on a piece of paper We detected at once 
several instances of duplication. From that time to this we never 
made a change m our shop system without consulting the chart 
and noting it thereon, and tracing out the possible conflict that 
might arise. It is a mutilated document now, but it clearly 
shows the history of the development, modification, and improve- 
ment of the system as originally put in practice.^' ^ 

^ Transactions of the American Society of Mechanical Engineers, N Y , 
1902, VoL 23, p 371 
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With a proper organization the woik of the execative is very 
much simplified. He can run his business through the business 
That is to say, the process of control vnll function within the 
very substance of the operative struct uie, and not merely play 
over its surface. The data for control will come as a by-product 
of normal functioning, and will not be merely the result of the 
energy of the executive in making independent investigations. 

Balance in Development.— The resources of an organization— 
its buildings, personnel, cash, invoices, etc— will naturally be 
spread over its field of operations according to the nature and 
requirements of each function, up to the point which expresses 
in each case the conception of the management as to the impor- 
tance of the function, as compared with the others. To use an 
economic phrase, doses of capital will be applied in each direc- 
tion until an equal marginal productivity is reached throughout. 
The last doses of labor force, or executive attention, or invested 
capital applied to the vaiious functions of an enterprise should 
bring in substantially equivalent profitable returns As this 
ideal is approached, it may be said that balance of plant 
is achieved for the organization as a whole 

Such a condition satisfies the rule that analogous qualities of 
the factors of production should be united This is the rule 
referred to m the Bible illustration. ^^No man putteth a piece 
of undressed cloth upon an old garment, for that w’hich should 
fill it up taketh fiom the garment, and a worse rent is made. 
Neither do men put new wine into old wine-skins: else the skins 
burst, and the wine be spilled, and the skins perish but they 
put new wmc into fresh wme-skins, and both are preserved.”’- 
To take a moie modern illustration, it can be said that, to 
attain excellent performance in a tram schedule, there must be 
skillful engineers, good rolling stock, a prompt and efficient 
dispatching ofihee, and the block system of signal control. But 
there are also necessary heavy rails, strong bridges, and close 
track inspection. A number of factors must be brought to a like 
standard; a deficiency in any one wiU cut down the usability 
of all the others. Each factor must be able to perform as much 
of its kind of w^oik as the full functioning of the other factors will 
render necessary Another way of putting the point is that the 
1 Matthew, 9 16-17 
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degree of importance of a project should be the measure of the 
excellence of the agencies designed to effect it; and not only of 
the excellence of them as a whole, but of each one of them 
separately. 

The Prime Points of an Organization. — ^To the individual 
in an organization, whether he be an executive, a clerk, an artisan, 
or a laborer, the prime points of his contact are: the authority, 
the orders, the task, the accomphshment, the reward, and the 
co-workers. In watchful relation to these things each puts forth 
his energy. 

By the authority is meant, primarily, one’s immediate boss, 
who largely personifies the management. But in the more or 
less dim background stand all the officers, but especially such as 
connect the boss with headquarters. 

Orders invest the individual with authority to proceed with 
his work: and they more or less completely or incompletely 
supply him with the information he ought to have. Executives 
usually act under the authority of permanent written rules or stand- 
ing orders. More informally they act by force of unwritten custom. 
Operatives perform individual tasks on the strength of specific 
written or verbal orders, which may expire when the unit of work 
is completed. 

The task will be seen in a double light; primarily, in com- 
parison with the tasks of other workers with whom one compares 
himseff, secondarily, in the light in which the management sets it 
forth 

By accomplishment we mean to signify the valuation of the 
completed task, not only through the judgment passed on the 
work by the boss, with some mechanism of inspection, report, 
and rating, but in the judgment of the workman, as he considers 
the task as a test of himself. The management will make 
review more or less frequently according to the degree in which 
work divides itself into natural units, more or less accurately 
according to the employment or non-employment of standards 
of speed, quality, economy, etc , and with more or less of per- 
manent record of individual or group scores. 

The reward, or incentive, should lie, first of all in the accom- 
plishment. Too large a part of it, unfortunately, will be pay 
in dollars and cents. And there may be promotion, publicity 
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of recoids, considerate treatment, criticisms and slights, undesir- 
able tiansfers, layoffs, or discharge. 

The co-workers in the shop or department will constitute 
an important factor, especially through the group opinion which 
they control. This opinion makes the temperature, or the 
spirit of the shop, and so it largely determines the attitude of the 
individual tovrard all the other prime points of his organization. 
Co-workers are not only an independent tribunal of judgment: 
they are an audience intensifying all experience. 

A Steady Framework of Ideas —One of the most important 
objectives which can occupy the thought of a high executive 
is that of creating a logical and permanent structure of adminis- 
trative relations for the use of himself and his subordinates 
The successful executive constructs an edifice of ideas, by means 
of the general rules and the standing orders which he promulgates. 
And he builds additions to it, or makes alterations in it, by his 
explanations of the rules, and his decisions of cases arising under 
them Into this edifice all should be able to enter with under- 
standing Its plan should be such that everyone can learn, 
without great difficulty, what is expected of him. The structure 
should be w^oikmanly enough and permanent enough so that 
all can woik in it with peace of mind 

Having once brought the fundamental law of an organization 
into existence, the executive should use every effort to hold it 
constant and dependable, so that those who work under it may 
become familiar with it, and so that custom and habit will make 
its control easy and natural Such clearness, steadiness, and 
firmness comes only from a consistent mind. It sounds easy 
to be consistent: but it is, in fact, difficult. To achieve clearness 
at all times costs effort. To achieve consistency through a long 
chain of decisions requires self-disciphne of a high order This 
will be realized if one considers the turmoil of many households 
with servants or with children, where the rules of the game are 
perpetually imder acrimonious debate, and where inconsistencies 
are made the most of by appeal from one to the other. A good 
executive is like a good mistress or a good mother,' capable of 
ruling by means of a few brief clear orders which harmonize with 
one another, and which remain unfluctuating from day to day. 

Some executives have not the reasoning power to formulate 
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the general principles which underlie specific cases. Others 
have not the courage to be clear in the assumption of respon- 
sibility Some avoid clearness because they confound the full 
exercise of authority with harshness or a strictness destructive 
of the initiative of the subordinate. A few use vagueness as a 
means of slipping in additional demands secretly. Others, 
desiring popularity, think that it is to be obtained by being 
easy going. 

Of this policy Lt.-Col. Lincoln C. Andrews says: '^Be not 
deluded into thmkmg that this popularity is attained by easy 
going methods, by favoritism, by winking at delinquencies and 
overlooking failures in strict performance of duty. Such popu- 
larity fades when the real test comes, and changes to disrespect, 
insubordination and contempt, when real men are at the fore, 
leading through hardships and dangers. Build then your popu- 
larity on the firmer qualities of justice and fairness to all, inflex- 
ibility in demanding obedience and faithful performance of duty, 
and constant vigilance for the welfare and interests of your men, 
and above all, by forethought and preparation, on such conduct 
of your office as will inspire respect and even admiration for your 
ability as a leader.^^^ 

It is probable that the larger number of executives who fail 
do so because they are driven about by the winds of feeling and 
are the prey of moods. Today, in complacent temper, the 
sensitive boss will say, Go ahead in your own way.^^ Tomor- 
row, stung with jealousy, he senses encroachment on his authority, 
and asks, Who gave you permission?^^ Or, in a gust of temper, 
the boss will pubhely upbraid a subordinate, supersede him 
temporarily by giving direct orders and, walking away,* pleased 
with himself to have shown who is boss, will leave a trail of con- 
fusion and hostility behind him. 

The unhappy worker is one who does not know exactly what 
is wanted, nor from whom to take orders, nor how he will be 
treated the next time, — and this because he is working under a 
vague mind or a changeable temper. The traditional methods of 

^Fundamentals of M±tary Service, Capt Lincoln C Andrews, Phila- 
delphia. Lippincott, 1916, pp. 13-14. Also in Leadership and Military 
Traimng, Lieut -Col Lincoln C. Andrews, Philadelphia, 1918. lippincott, 
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handling such a boss are three- to take the temperature of the 
boss daily, and act accordingly, to flatter him and play the 
favorite, perhaps as informer, and to “ pass the buck,” remain 
inconspicuous, do the minimum, and keep out of trouble 

It is not strictness that makes an unhappy organization, but 
inconsistency, and its inevitable result, unfairness. “ A strict ship 
is a happy ship,” is a proverb which has come to us from the 
New England coast. “ It is,” says Professor WiUiam E. Hocking,^ 
“ in human nature I will not say to stand, but to prefer, bemg 
held to vigorous standards, — but only on one condition that 
beneath the iron will there is known to be a complete knowledge 
and consideration of the hmits of the human organism.” From 
military experience Capt. Wm. H. BeU testifies similarly, “It 
makes little difference how rigid the discipline— how taut the 
requirements: if the disciphne is consistent it wiH be a happy 
institution. Everythmg is run today as it was yesterday and will 
be tomorrow, and all hands know what to expect At all times 
everybody knows what can and what cannot be done— what is 
expected of him and what somebody else wiU do — and can adapt 
himself accordingly.” ^ 

Line and Staff. — These terms are borrowed from military 
administration to designate general executives and speciahsts. 
The “ line ” refers to officers who have general authority over 
groups of persons, and who are in line to succeed one another 
as promotions occur. Such are, in military organizations, the 
colonel, lieutenant-colonel, major, captam, and first heutenant, 
together with the non-commissioned officers, sergeant and cor- 
poral. “ Staff ” refers to officers who are not m this Ime, but 
are more or less permanently detailed to some special serv.ee, 
or for the study of some one phase of operations 

No one has described the military organization better than 
Major C. B. Going- “ An army under a major-general is divided 
into brigades under bngadier-generals each brigade is dunded 
into regiments, under their colonels and each regiment into 
battalions under lieutenant-colonels or majors, each battalion 
is divided into companies under captains; each company is again 

* Morale and Its Enenues, Wm E Hoclong, New Haven, 1918, p 138 

‘Administration: Its Principles and Their Apphcation, Capt Wm H. 
Bell, Journal of the Franklin Institute, Nov , 1916, p 674. 
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subdivided under its lieutenants, and so on down to the corporal 
with his squad Promotion is step by step upward, the private 
may hope to be made a corpoial, a sergeant, a lieutenant, a 
captain, a major, a colonel, a general The lines of authority 
and responsibility run continuously through the whole body 
from top to bottom. 

Staff organization is a division according to functions — 
division by which one military department does all the engineering 
work for the whole army, another supplies all clothing, or rations, 
etc. Staff functions are coordinate and cooperative, but they 
do not stand to one another in any order of ascending and descend- 
ing scale. The captain, simply as captain, ranks and com- 
mands the lieutenant, that is a line relation. But the engineer, 
as engineer, does not command the quarter-master, the quarter- 
master does not rank and command the surgeon On the other 
hand, the captain is primarily responsible only for his own com- 
pany. But the engineer builds a bridge for the entire army — 
general, colonels, captains, and privates That is staff organiza- 
tion. The responsibility of the individual is unlimited in area, 
but limited to one function throughout that area. 

The functions of staff and line are, therefore, not antag- 
onistic; they are not alternative and rival systems of organiza- 
tion, between which we may choose and say we will adopt this 
or that and refuse the other. Line organization is essential to 
discipline and essential to the continuous existence of the whole 
body. Staff organization is essential to efficiency, each branch 
of it in its own particular function. If the commissary fails 
and there is no food for the troops, the engineer cannot make up 
for the deficiency by vigorously building bridges. Each staff 
must have a line organization within itself for discipline and 
continuity; but every complete organization must embody the 
principles of both line and staff if we are to secure the best results, 
the staff supplying expert functional guidance, applied through 
the line's direct control." ^ 

The advance of the applied sciences, and the rise of many 
specialties within the field of business administration, together 

1 Adapted from Principles of Industrial Engineering, C B Going, N Y 
McGraw-Hill, 1911, pp 41-44 Also m Business Administration, L C 
Marshall, Chicago, XJniv of Chicago Press, 1921, pp. 800-801 
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with business growth whicn has brought an increased mass of 
work of each type, have caused large numbers of specialists to 
be brought in fiom their former independent consultive relation- 
ship, and established m permanent positions within business 
organizations These late arrivals have been unsuited by 
experience and professional aim to take positions in the general 
executive line In some cases they have been held in a semi- 
detached advisory relation at headquarters, and employed there 
to work upon their particular phases or portions of proposed plans 
and general orders, these plans and orders to be given force, 
however, only when promulgated by the proper general executive 

More frequently, and increasingly of late, the specialist has 
had a service department erected for him, such as an emplo^mient 
office, or a purchasing department, or a stock room. Such 
departments are ready to serve any line officer, at call, without 
interfering m any way with such officer's authority within his 
department 

Correlation through Committees. — Growth in the size of 
plants has had an influence upon the hne of general executives. 
It has not only increased their numbers, and absorbed each one 
more fully in his own department, but it has differentiated their 
functions, carrying them all m the diiection of becoming special- 
ists Hence the work of coi relation, essential to keep opeiations 
m step, and to guide departments in harmony with a general 
plan, has liecome increasingly difficult. The higher executives 
upon whom this function has been increasingly concentrated 
have found themselves overloaded 

One solution of the problem is to split an enterprise into more 
or less independent productive departments, each operating 
much as if it were a branch plant The department managers 
are held in a quite general way for results they have access to 
headquarters for consultation in case of need, and they have at 
their disposal at all times the services of a great variety of service 
departments and staff experts. Such is the direction of evolu- 
tion followed by Thomas A. Edison, Inc , of New Jersey, and 
The Eastman Kodak Company of Rochester, N Y 

The more usual solution is to tie the executives together at 
general headquarters by means of a council or committee A 
large Ohio rubber factory, which formerly had an overworked 
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president and three immediate assistants, now has an operating 
committee composed of the ten executive heads of as many 
divisions of the business (including 6 directors, 2 managers, 
and the company treasurer and chief engineer). This com- 
mittee meets daily, discusses all important matters, and author- 
izes all expenditures up to a certain sum. Matters exceeding 
this expense limit are handled by sub-committees of the ten 
executives meeting with the appropriate higher executive A 
New York City bank and trust company has a similar plan. In 
this case there are 13 vice-presidents next to the president, 
each one of whom presides over some department of the business. 
The vice-presidents meet as an executive committee with 
the president daily, and transact all important business. Various 
of these vice-presidents are members of sub-committees which 
meet, as may be necessary, with the president, to transact special 
business. 

Through such committees acquaintance is promoted, and a 
friendly tolerant attitude in negotiation. Different phases of 
matters can be quick^ presented, and adjusted into final plans. 
The correlating general officers are enormously relieved and 
correlation is better done There is perhaps a less feeling of 
loyalty to a committee, and some questioning of obligation in 
case of a bare majority vote There is divided responsibility, 
which may induce some to let things take their course. These 
objections do not apply when a committee, like the cabinet of the 
United States government, merely discusses but does not vote- 
leaving decisions to the chief executive. 

The committee system can be applied at any level in a busi- 
ness Any department head can group his assistants about him 
in discussion, and secure team work. The operatives m any 
shop may, through committees, improve the relations between 
management and men, and furnish a steady stream of useful 
suggestions for improving working conditions. 

Pkoblems 

The Duke of Marlborough. — Make a study of the First Duke of 
Marlborough as an executive and leader Give special attention to his 
methods as a military leader with his officers and his men. 



THE ADMIKISTRATIVE ORGANIZATION 


163 


Refereiice'^ — ^Viscount Garnet Wolselcy, The Life of John Churchill, 
Duke of hlarlborough to the Accession of Queen Anne, London, 1894, 
J W Fortescue, From Cromwell to Wellington, London, 1899, George 
Samtsbury, Mailborough, N Y , 1886 Appleton, Article, “ Marl- 
borough m the Encyclopaedia Bntannica 

Napoleon Bonaparte. — Study the methods of Napoleon Bonaparte in 
managing his personal executive functions in military campaigns, and 
in seeming and holding the favor of the French people 

References — J Holland Rose, The Life of Napoleon, London, 
1904, 2 Yols , W M Sloane, Napoleon, 4 Yols , O’Connor Morris, 
Napoleon, The Cambridge Modern History, Yol 9, Napoleon; O Brown- 
ing, Napoleon, The First Phase, Col Jean B Yachee, Napoleon at 
Work, N Y , 1914, Macmillan, John S C Abbott, The Life of Napo- 
leon Bonaparte, London, De Bourrienne, Memoirs of Napoleon Bona- 
parte, London, 1888; Elizabeth W Latimer, Talks of Napoleon at St 
Helena with General Baron Gourgaud, N Y ; Yiscount Garnet 
Wolseley, The Decline and Fall of Napoleon, London, 1895; Walter 
Geer, Napoleon The First An Intimate Biography, N. Y, 1921 
Brentano’s 

Lord Nelson. — Piepare a study of Lord Nelson (Yiscount Horatio 
Nelson) the Biitish naval hero, bringmg out his methods with officers 
and men, and the dominant elements of his character. 

References — Robert Southey, Life of Nelson; Capt Alfred T Mahan, 
Life of Nelson, 2 Yols , 1897 and 1 Yol , 1899, F P Badham, Nelson at 
Naples, 1900, Capt Alfred T Mahan, Types of Naval Officers Drawn 
from the Plistory of the British Navy, 1901; Article ''Nelson” in 
Encyclopaedia Bntannica, etc 

Florence Nightmgale. — ^Florence Nightmgale has usually been con- 
ceived as a sweet gentle woman who ministered tendeily to the soldiers 
of the Crimean War, with her own hands From the conception of her 
thus engaged at night in dimly lighted hospitals, was derived the name 
" The Latly of the Lamp ” lYhat was m fact her character; and what 
weie the real souiccs of her power to get results? 

References — Lytton Strachey, Emment Yictorians, London, 1918, 
Sir Edward Cook, The Life of Florence Nightingale, N. Y., 1913, 2 Yols , 
Macmillan 

Fredenck The Great. — ^Prepare a statement of the characteristics 
of Frederick II of Prussia, pointing out his merits and defects as an 
executive, chiefly as concerns military matters, but supplemented by 
his policies as a ruler 

References — ^F. W Longman, Frederick the Great, J E. Barker, 
Modern Geimany, F W. Reddaway, Frederick the Great and the Rise 
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of Prussia, London, 1904* Article, “Fredeiick II ” in Encyclopaedia 
Britannica, etc 

The Duke of Wellington- — ^Make a study of the life of Arthur 
Wellesley, First Duke of Wellington, centering attention upon his military 
career, but also observing his methods as a political leader Distinguish 
carefully between the successes he achieved, and the intimate policies 
he employed for dealmg with officers and men 

References, — C. W. C. Oman, Wellington's Army, pp 42-43, etc ; 
George Hooper, Wellington, N. Y , 1890, Macmillan; Sir Herbert Max- 
well, Life of Welhngton, London, 1900, 2 Vols.; J W. Fortescue, From 
Cromwell to Welhngton, London, 1899; Diet of Natl Biography, Vol. 
60, London, 1899; Encyclopaedia articles 

Frederick the Great and the Duke of Wellington. — ^When the two 
preceding studies have been made, brmg them together and, on the 
basis of them, prepare a statement of the points of similarity and dis- 
similarity of these two gieat leaders 

George Washington. — ^Prepare a study of George Washington as an 
executive, especially from the methods and relations of his military 
career. 

References — ^W T Thayer, George Washington, N Y, 1922, 
H. B. Carrington, Washington the Soldier, N Y, 1899, P L Ford, 
The True George Washington, Philadelphia, 1896; see also The Ameri- 
can Statesman Series, The American Nation Senes, The Cambridge 
Modern History, The National Cyclopedia of Biography, G W P. 
Custis, Recollections and Private Memoirs of Washington, N Y , 1860. 

Include in this report a statement of the rules which were drawn up 
by George Washington for the guidance of his officers 

Reference — ^W. C. Ford, Writings of George Washington, 14 Vols., 
N Y , 1889-1893. 
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CHAPTER VIII 


ADMINISTRATION; ORDERS AND REWARDS 

The System of Oeders 

The Regulations of the United States Army define an order 
as “ the expression of the will of a chief conveyed to subordi- 
nates The giving of an order should represent the maturing 
of a project to the point where it is ripe for execution No 
communication between superior and suboidinate is more irnpoi- 
tant than the giving of an order The essence of the virility of 
the management goes into the contact In the order the chief 
opens his mind, and shows his quality. He is on display, and 
he IS judged. As all things can be best controlled in their 
origins, good orders are the first means for acquiring and 
maintaining control 

All activities in an organization should be in response to orders 
only In the management of the work of executive officers, 
where a special degree of stability is to be desired, or in the case 
of any peiformance which does not break up into small unit 
tasks ready for appraisal, the authorization is likely to be by 
force of general rules or standing orders, or their informal equiv- 
alent of established custom Otherwise, work should be m 
response to specific orders, which expire with the single perform- 
ance, and require to be renewed or altered 

In whatever way the orders are imposed, they should be 
relatively few in number, clear, brief but complete, prompt, 
in professional form, of proper tone, confined within legitimate 
scope, and adequately documented The response should be — 
and tends to be — of like quality with the orders It mirrors the 
order for the intellectual and temperamenta' qualities of the 

1 Regulations for the Anny of the United States, War Department, 
Washington, 1917, §§ 775-790 
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order tend strongly to stimulate a reaction in kind Prompt* 
ness, clearness, and completeness m order giving exert influence 
as a model for promptness, accuracy, and completeness m 
performance 

Few Orders. — As to the number of orders to be used, it can 
be said that a capable management will require a smaller num- 
ber than one which is incapable, for none will be wasted No 
order should be issued for what the superior has not the authority 
to direct none for what circumstances show will not be carried 
out. None should be issued for any performance which the 
management will not be able to judge. Never should a superior 
officer issue an order for the giving of which he is not willing to 
accept responsibility; as is implied in the familiar phrase of 
abdication. Go ahead on your own responsibility” It was 
Von Moltke’s rule, during the Franco-Prussian War of 1870-71, 
with reference to the orders issued by the supreme command 
to the leaders of armies, that no order should be given for any- 
thing which it was conceivable could be carried out by the proper 
officers without orders. This severe economy was made possible 
by the utmost of care and thoroughness m the choice and train- 
ing of officers. A similar rule is given by Capt. William H Bell 
of the United States Navy: | No more orders than are absolutely 
essential should be issued, for unless heed to this injunction is 
given, all independence, all initiative, and all love of responsi- 
bility, so valuable in subordinates, will be killed ’ 

In this IS embraced the idea that orders should not be given 
for what is involved in the regular performance of a subordinate's 
duties. This is, indeed, a special case of the broader rule that 
orders should not be given for what has already been ordered. 
It IS folly to pile one order upon another, when authority is 
defective The place for restraint is in the giving of orders: 
for the full exercise of authority in getting them carried out. 
In all phases of human affairs there is friction loss between the 
will of the executive and the responding will of the subordinate; 
and that friction loss means that orders must be followed up 
by inspection, report, and otherwise, until the intended condition 
which the order is to bring about actually becomes a fact. 

i Administration Its Principles and Their Application, Capt Wm H. 
Bell, Journal of the Frankln Institute, Philadelphia, Nov , 1916, p 678- 
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Clear Orders. — Clearness comes principally from thinking 
things through Inaccurate wiitmg/' said Richard Grant 
White, the cxpiession of maccuiate thinking Indeed, one 
ol the best tests oi the soundness of a person s ideas is their clear- 
ness It is well woith observing, as a practical lule, that when 
our ideas are not cleai we are likely to be ill-informed oi in erior 
Clearness is a sign of resolution Machiavelli, from whom 
Napoleon learned speed, decision, and umty of command, said 
It IS impossible to explain one’s self properly when in doubt 
and indecision as to what is to be done* but once resolved and 
decided, it is easy to find suitable words The officer who 
is afraid of responsibility fumbles his ideas, qualifies his expres- 
sions, absorbs himself m details, and endeavors to hide his point 
undei a lubbish heap of extianeous material 

Cleai ness accomplishes the utmost of foice, in so far as 
expicssjon is concerned, for what subtracts most from the force 
of an cxpiession is the suspicion m the hearer’s mind that woids 
and ideas aie being used without a full realization of their signifi- 
cance Anothei viitue of the clear-cut older is that, with it, 
the problem of the latitude of mterpictation is reduced This 
latitude has been veiy wide, in pievious peiiods of our industrial 
histoiy, not only because stiict economy has not been forced 
upon us by natuie, and militaiy precision has not been bred into 
us by inilitaiy tiainmg, but because executives have been mex- 
pcit, and have been obliged to depend much upon the “ expe- 
iicnce ” of opeiatives to keep things going The large organiza- 
tions of the picsent day require a new precision 

A clear ordci is a stiict older, m so far as its provisions reach 
But to attain strictness in older gi\ang, which outruns strictness 
m enforcement, is to cheiish a delusion As Machiavelli says 
“ It IS a certain rule, that he who gives severe orders must see 
them executed with severity, otherwise, he will find himself 
deceived 

Brief but Complete Orders. — “ It is an invariable maxim,” 
says Campbell, that words which add nothing to the sense 
or the clearness, must dimmish the force of the expression ” 

^ Biscourbcs on the First Decade of TLitus Livius, iSiiccolo Machiavelli, 
Book II, Chapter XV 

2 Idem, Book III, Chapter XXII 
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Clearness ministers to brevity, and brevity usually ministers 
to clearness. Brevity is not an important aim in itself, how- 
ever; the important matters are clearness and completeness. 
The force will derive from the admimstrative policies, rather than 
the methods of expression. The heart of an order is the para- 
graph which defines the required function. This should be 
suflBiciently full to meet the problems which experience has shown 
wiU arise as to the range of implied powers. Aside from the chief 
paragraph, the order, especially when it is from one executive 
to another, may well include information as to the general situa- 
tion giving rise to the order, the general project of which the one 
communicated is a part, and the other agencies which will work 
concurrently. Such information will enable the subordinate 
to assist his chief m correlation. 

In the Franco-Prussian War of 1870-71, orders from the Ger- 
man general headquarters to the army leaders, which were 
exceedingly brief, were composed as follows. 

1. A general statement of the military situation. 

2. An account of the general policy being followed. 

3. An account of the present general objective aimed at. 

4. A description of the part other forces are to play. 

5. A statement of the part the forces of the receiver of the 
order are to play. 

As orders passed downward, in that army, to lower administra- 
tive ranks, they increased somewhat m fullness of details. 

Consideration will be given in the chapters on scientific 
management to the character which orders will exhibit when they 
reach the operatives in the shops. It need only be said, at this 
point, that the amount of detail in such orders will depend entirely 
upon the capacity of the management to supply it; and the 
capacity of the management to maintain shop conditions such 
that it can be used. It is enormously desirable, considering 
the complexity of modern production, that the operative should 
be supplied, through the medium of his order, with exact informa- 
tion as to the best method of working, the materials and tools 
to use, and the standard time in which the task should be com- 
pleted. This does not so much mean a large task for the opera- 
tive in complying wdth the order, as it does for the management 
in preparing it and paving the way for it* 
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Promptness, Professional Form, and Proper Tone in Orders. 

■ — Promptness, like clearness, arises from preparedness, and from 
the willingness to assume responsibility Promptness is economy. 
It requires a great deal of planning to get nd of the waste of 
waiting for the boss,’’ which is so large a factor m poorly or- 
ganized establishments 

Professional form, having to do with the proper use of technical 
words and phrases, indicates to the subordinate that the superior 
IS thoroughly experienced. There is a natural satisfaction 
among workmen in receiving orders from someone who has been 
through the thing himself, or who could do the work himself if 
necessary. 

Proper tone will depend somewhat upon rank. Between the 
highest executives there should prevail a deference to judgment, 
a free feeling as to the expression of opinion, and a diplomacy 
which substitutes the motive of honor for the bald force of superior 
authority. In lower ranks there will necessarily be more specific 
expression and a lessened domain for independent j'udgment. 
Some executives lose much because they cannot find the right 
tone This is especially true of certain crude, forceful natures 
which, with expanding affairs, require superior men around them 
but, unaccustomed to such society, continue the rude and per- 
emptory manners learned as foreman of ditch diggers Cool, 
assured, decisive, and impersonal the manner of the order may 
be; but it must not rob the recipient of his self-respect. 

The Legitimate Scope of Orders. — ^By an order of legitimate 
scope we mean that the issuing executive has kept within his own 
domain, and has not encroached upon the proper sphere of 
initiative of the receiving executive The Regulations of the 
United States Army provide: “When issuing field orders, a 
commander should indicate clearly what is to be done by each 
subordinate, but not how it is to be done ” The sphere of the 
order-issuing officer is to outline the objective. The sphere of 
the order-receiving executive is to determine upon the best means 
of using the agencies at his command for attaining it. This is 
a logical division of labor for, unless the selection of men has been 
faulty, it IS to be assumed that each man is competent in his own 
work The Manual for Commanders of Infantry Platoons, 
USA, repeats the same idea; “ Command is exercised in accor- 
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dance with the following principle* The superior determines the 
object to be attained, indicates his intentions, and defines the 
tasks to be executed by the subordinate elements: he leaves to 
the latter the choice of means for their execution. 

The subordinate may develop and complete his orders, but 
it IS only in exceptional cases that he is justified m disobeying 
them, for the purpose of better carrying out the obvious or 
known intentions of his chief. When subordinates are excep- 
tionally capable, or it is uncertain under what conditions the 
order will be executed, a larger scope for initiative should be 
permitted. 

Frederick the Great erred in this matter. Longman says 
of him: “ tie made his officers court disaster by literal obedience 
to his orders, rather than take the responsibility of acting against 
them even when placed in circumstances which the King could 
not have foreseen Fmk^s army of 12,000 men was lost at 
Maxen for although that officer knew his danger he dared not 
disregard his orders Likewise, Geneial Fouqiiet^s forces were 
lost at Landeshut. Frederick would not have succeeded so well 
as he did were it not that the less capable Maria Theresa practised 
the same faulty method of management, and compelled her ofiB- 
cers to wait for detailed instructions from Vienna. 

It is wise to err on the side of liberality, and give subordinates 
space in which to grow The greatest source of power m any 
organization is the force of upward striving in the ranks, which 
waits for opportumty A French philosopher and an American 
psychologist agree as to the magic of opportumty. Vauven- 
argues says You must arouse in men a consciousness of then 
own prudence and strength if you would raise their character ’ 
Professor William James, in similar vein testified: “A new 
position of responsibility, if it do not crush a man, will often, 
nay, one may say, will usually, show him to be a far stronger 
creature than was supposed So Cromwell disco veied himself 
through emergencies* and so Grant was awakened by war. 
It is important, therefore, that the executive should exercise 
jealous care to keep from encroachment. It is so easy to encroach! 

1 Frederick the Great, F W Longman, N Y , 1881 Longmans, p 150 

2 The Energies of Men, William James, The Philosophical Review, Vol 
16, No. 1, p. 6 
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Theie is alwa^^s a kind of compliment to one’s self in doing it. 
The subordinate will always give way in fact, he at first dislikes 
to take steps alone, and he easily learns to lean upon his chief, 
and be safe from censure for mistakes of judgment. 

Perhaps the most dangerous institution for encouraging 
encroachment is the conference If chief and subordinate talk 
things over frequently, it is almost impossible to avoid details 
which belong to the subordinate And once brought up, such 
details are easily assumed to be approved with all their conse- 
quences, if not specifically disapproved 

Colonel A D Kniskern, of the Quartermaster’s Corps, in 
giving advice to a young executive, said. If a consultation 
takes place allow a subordinate to develop his plan of action 
befoie giving him his instructions, and, if possible, you should 
accept his plan of action rather than modif}’ it or substitute one 
of your own The reason for this is that by such acceptance you 
not only will inspire him with confidence in himself, but give 
him the incentive to tiy and work out the solutions of the future 
problems which belong and arise in his group of duties I make 
it an mvaiiable lule, when my suboidmates come to me for advice, 
to ascertain first what they think should be done, and if it is 
possible, I always assent to their plan of action, although there 
are times when I believe some other plan would get better 
results 

Documentation of Orders. — In a small business, where the 
close personal touch makes easy a mutual process of adjustment, 
it is allowable to give ordeis by word of mouth, but in large 
organizations, where executives are caked upon to give more orders 
than they can hold in memory, or where the number of points 
involved m individual orders may overtax the retentive powers 
of operatives, or where efficiency depends upon the exact adjust- 
ment of men to each other who are not in personal contact, 
orders should be written A permanent objective record is 
advisable w’'here considerable periods of time may elapse between 
the giving of the instructions and the completion of the task, 
or whole instructions must be transmitted through a number of 
persons. 

^ How to be a Successful Executive — A Coloners Letter to His Son, Col 
A D Kni‘5kern, 100 per cent, Aug , 1918, pp 42-43 
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In a large establishment an order may pass through as 
many vicissitudes as a contract between independent concerns; 
like precautions ought, therefore, to be taken m its preparation, 
transmission, and recording. Written records are a safeguard 
against the thoughtless giving of orders. They recall the official 
to a realization of the importance of what he is doing, by sug- 
gesting to him that the record may be examined by his superiors. 
They lead, therefore, to fewer orders, and orders of better quality. 
A written order serves the operative while he is performing his 
task as a means of reference. Later it offers indisputable evidence 
as to what he was told to do, and so protects him against unjust 
censure. 

It will be understood, from the discussion under the heading 
“ A Steady Framework of Ideas,’^ in the preceding chapter, that 
orders should rest upon general principles and deliberately adopted 
policies; and not signify, in the thought of the recipient, merely 
the arbitrary exercise of authority. Orders which are to be 
frequently repeated will gain in consistency if they are stand- 
ardized, or at least frequently compared with permanent basic 
determinations or norms. Under rule-of-thumb management,” 
says Professor Richard H. Lansburgh, action can be secured 
upon a problem only when the occasion arises. This results in 
thinking of each problem separately, so that such shops have 
their great body of common practices which have gradually 
crept in, and which are largely unrelated. Methods are variously 
understood and variously interpreted by those most affected. 
The traditions of the past are treasured up in the minds of the 
oldest employees, who transmit them upon occasion, much in 
the way that the ancient bards were accustomed to transimt 
the history of early times. 

^^In the development of standard instructions it is neces- 
sary not only to think clearly and to think through the subject 
of the instruction, but it is necessary to think ahead. It is evident, 
therefore, that standard practice instructions within a business 
indicate a tendency on the part of the executives of that business 
to think clearly, to think through, and to think ahead.”^ 

^Industrial Management, Richard H Lansburgh, N. Y, Wiley, 1923, 
pp 83-84 
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Rewards and Punishments: Incentives 

Some sort of award is the close of the cycle of events inau- 
gurated by the order Through it the management finds one 
means of indicating what it prizes and puts first m importance, 
what it condones or ignores, and what it condemns and punishes. 
The system of rewards and punishments is an expression of the 
management's valuation. This valuation should be certain, 
prompt, discriminating as between the treatment of friends and 
enemies of the enterprise, graduated to fit the degree of merit 
or demerit involved, constructive because hopeful and encourag- 
ing, varied, competitive, and public, in so far as proper protection 
of the self-respect of the recipient will allow. 

The Reward Made Certain. — ^Whatever the effect intended 
by acts of rewarding or punishing, this effect will be increased 
if these awards can be depended upon to take place: always 
the reward for the meritorious act* always the punishment 
for the dereliction The mere knowledge that a management 
has an adequate system of inspections and reports, so that it is 
certain that the results of operations will be accurately known 
to it, is sufficient, in most cases, to secure adequate response. 
Such assurance of answerability produces a steadying feehng 
of responsibility. It is more important that punishments be 
certain than that they be severe. As Major James A Moss 
phrases it: “Punishment should invariably foUow derelictions 
of duty, for the frequency of offenses depends, as a general rule, 
on the degree of certainty with which their commission is attended 
with punishment.”^ 

Prompt Reward. — It is important that the award (favorable 
or unfavorable) should be coupled closely with the events of which 
it indicates a judgment, so that the entire series will be felt, and 
remembered, as a single experience. Frederick W. Taylor found, 
in dealing with manual laborers of limited intelligence, that the 
full force of the impulse to do good work was only preserved when 
they were told of the results of a day’s work not later than the 
morning of the next day “(The stimulus to maximum exertion,” 
said he, “should be a daily one. Two-thirds of the moral 

1 Officer's Manual, Maj. James A Moss, Menasha, Wis, 5th Edition, 
1917, pp. 245-247. 
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effect, either of a reward or penalty, is lost by even a short 
postponement/^^ 

With men of higher intelligence this span is longer. The 
International Correspondence Schools formerly paid their sales- 
men on a monthly basis. They found that 65 per cent of the 
work was being done during the last week of each month. A 
weekly bonus system was introduced to make sales effort more 
uniform Commenting upon this record Mr. John M. Bruce 
said: “ I have yet to see a sales force where the salary averaged 
less than $1800 a year, that would respond to a bonus system 
in which the reward was more than a week away.'^ Napoleon 
repudiated the policy of Cardinal Mazarin, which was to keep 
people as long as possible in a state of hope, and he scattered 
honors with lavish hand upon those who aided him. His mar- 
shals were promoted with astonishing rapidity, and became great 
men while still young. Their example stimulated every ambi- 
tious man in France. 

Discriminating Awards. — Lt -Col L. C Andrews has described 
a situation which may be duplicated in almost any shop In 
every group will be found natural leaders, men who, when 
hardships bear down the spirits of the majority, are found 
doing more than their share, and not only by example, but 
often by cheerful word or quip, are unconsciously inspiriting 
the whole to better endurance. The leader must find every 
opportumty to show public recognition of the merit of these 
men, thus strengthening their influence with their fellows. 
Give them the important missions: be sure it is such a one who 
IS detailed to any conspicuous or daring duty; if favor must be 
shown, be sure it goes to such a man. Again, there are always 
found would-be leaders of the opposite temperament, chronic 
pessimists and kickers, who by example and frequently by 
grumblings, lower the average of endurance and performance. 
It IS equally important that the leader undermine the influence 
of these men, quietly giving them the disagreeable details that 
often must be performed, and never making the vital mistake 
of appearing to approve by selecting such a man for a conspicuous 
detail How absolutely important then that a leader truly 

^ Frederick W Taylor, Frank B. Copley, N. Y Harper and Brothers, 
1923, Vol I, p 318. 
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know the personalities of his men. Not only must he pick the 
man best qualified for the task at hand, but he must consider 
the effect of his selection on the morale of his group. And this 
demands constant observation of his men at their work.”^ 

There are always the smooth dead beats ” who are trying 
to '' put something over on the boss The rank and file watch 
the contest of wits with interest. If the management fails in 
this vital test, and allows itself to be steadily imposed upon, its 
power to command respect and confidence is weakened The 
employer, through his rewards, his distribution of favors, and the 
bestowal of signs of appreciation, can steadily enhance the 
influence of the loyal and efficient persons in his organization, 
and decrease the influence of the slackers. In so doing a favor- 
able spirit of the shop will be created. 

If the discriminating use of praise and blame, and of other 
awards, is so essential, it may be asked why more employers 
do not so use them The answer is because they have not put 
themselves through the toil of standardizing conditions in the 
shops, of determining accurately what constitutes a fair day’s 
work, of developing a system of prompt and properly individu- 
alized reports of production, breakages, seconds, absenteeism, 
etc., and of assembling such records in the histones of employees, 
so that they are in a position to tell who are the real friends of 
the enterprise, and who are the enemies of it. 

Graduated and Constructive Awards. — Continuing the dis- 
cussion of the previous section, it is obvious that awards should 
normally be graduated to correspond to the degree of credit 
or discredit of the performance Still more does this emphasize 
the need of adequate sources of information. When liberahty 
or seventy is out of proportion, the reputation of the manage- 
ment for intelligence suffers. If this reputation is that the em- 
ployer is at times needlessly severe (as happens, for example, 
when a lax boss tries to regain prestige by harshness), the situa- 
tion is created in which a single case of unfair treatment may 
dignify the victim of it into prominence in his shop as a martyr, 
and give him a sinister power to disrupt the spirit of loyalty 

In all awards it is necessary to consider more than abstract 

1 Leadership and Military Training, Lt-Col Lincoln C Andrews, Phila- 
delphia. Lippincott, 1918, pp. 30-31. 
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justice. None of us wants naked justice: and none of us could 
succeed if we received it We need understanding, mercy, love, 
and opportunity. It is necessary to consider the probable 
reactions of human nature; and the effect of acts upon group 
opinion. Threats create the motive to cover up facts. Censure, 
except in the wisest possible form, ceases to educate, and develops 
a blinding series of defense reactions. Fines are discredited as 
a tool of management. It is more productive to praise with 
discrimination than to blame with equal discrimination. For 
practical reasons, it frequently pays to follow the advice of Lord 
Chesterfield, when he said: It is often necessary to appear to 
be Ignorant of things you know, and to have forgotten what you 
remember.^’ 

rMen should be taught as though you taught them not, 

And things unknown proposed as things forgot ” 

The executive, through his investigations, should not be 
thought of chiefly as hunting for failures and errors to condemn, 
but rather as disposed chiefly to find cause for praise, on 
which to distribute benefits, if only the proper persons can be 
found, and to enlarge the opportunities of all good men A 
great leader, of whom it was said that, “ His greatest quality 
was his ability to fathom the human heart, to understand its 
weakness and its strength, so that he could measure the influence 
that must be exerted and the methods by which it could be 
induced to assist him in his direction of affairs,'^^ has left the fol- 
lowing on record, It is an old and true maxim that a drop of 
honey catches more flies than a gallon of gall. So with men 
If you would win a man to your cause, first convince him that 
you are Ms sincere friend. Therein is the drop of honey that 
catches Ms heart. . . . On the contrary, assume to dictate 
to Ms judgment or to command his action, or to mark him as 
one to be shunned and despised, and he will retreat within him- 
self, close all the avenues to his head and heart; and though your 
cause be naked truth itself, and though you shove it with more 
than Herculean force and precision, you will be no more able 
to pierce him than to penetrate the hard shell of a tortoise with 

1 The True Abraham Lincoln, W E. Curtis, Philadelphia, 1903 Lip- 
pincott, p, 172. 
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a rye straw Such is man, and so must he be understood by 
those who would lead him even to his own best interests/' 

The Industrial System Defective. — The system of rewards 
and punishments usually employed in industry has grown 
steadily less effective, for all except proprietors and chief execu- 
tives, as the unit of manufacturing has evolved from household 
and shop to the present super-factory organization The great 
majority of persons involved has been cut off from the vital 
interest of proprietorship in connection with their toil. Class 
after class has been excused from participation m the ultimate 
profit and loss of the enterprise. The managers have been 
excused with salaries: operatives have been dismissed with 
wages 

In the factory of today the worker does not own the buildings 
in which he works, nor the materials, machines, and tools which 
he employs. He sees neither the preceding nor subsequent 
processes of manufacture. The product is not his he does not 
know the consumer; and it is only by chance that he may see 
the product rendering its service m use He does not knov/ 
who the proprietors are, behind the mask of the company, and 
he IS likely to know but few of the executives. He is seldom 
told what the company's policies are, and more seldom yet 
what its financial condition is For him, the modern process 
turns chiefly upon two bearings arbitrary authority and wages. 
Meanwhile, for a generation, there has been going on a revolution 
m education and prison reform, which has for its object to lessen 
reliance on arbitrary authority, and utihze in its place interest 
in accomplishment Something very important needs to be 
done to offset what has taken place m industry. 

Games as Models of Incentive. — The most successful organ- 
ized activities for drawing out the energies of participants, with 
a minimum of fatigue, are games Consider the advantages of 
a baseball game m contrast with a factory. There are the two 
competing teams, whose previous records are well known There 
IS a large crowd on the bleachers and the grandstand, prompt and 
vociferous in praise and blame There is the intimate coopera- 
tion between members of a team And the spirit of rivalry is 
kept active by the sight of the work of the opposing team. The 
play IS difficult enough to be a process of self-testing, with fre- 
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quent thrilling situations calling for special exertion. The 
score mounts point by point, followed by all, and prominently 
posted mmng by inning, on a score board. The chain of events 
leads rapidly to a climax. 

How much interest would there be in baseball if each inning 
were played in a separate field, if no one but the Athletic Associa- 
tion could calculate the score, if no score were made public for a 
week and usually none published at all, and if there were no 
audience except the umpire, with a referee far away in an office‘s 
To develop interest comparable to that of sport, in any activity, 
it is necessary to have a record or score known to the per- 
formers. The scores must be matched in competition with 
other organizations sufficiently near to equality to give suspense 
as to results All results must be more or less directly comparable 
with a standard of excellence or a bogie.” The climaxes of 
winning or losing must be interspersed frequently by breaking 
up performance into “ heats.” There must be an audience of 
fans ” whose opimon is intelligent. How far can industry 
repossess itself of these natural energizers? 

Competitions and Emulations. — There are many cases of the 
successful translation of the daily affairs of productive industry 
into the terms of a game of matching records Captain Bill Jones 
was one of Andrew Carnegie^s executives for years in charge of 
the Edgar Thompson Works at Braddock, Pennsylvania. A 
strong character, and a wonderful manager of men, he caused an 
enormous broom to be made, and had it hoisted over a furnace 
which had broken the world's record for a 24-hour production. 
Word of this installation soon spread through the steel industry; 
and the spirit of competition awoke. Soon another furnace won 
the record, and had its broom made and erected. And presently 
there was a rapid shifting from plant to plant; and figures were 
telegraphed between the rivals. The contests became so strenu- 
ous that the idea was eventually withdrawn. But in less than 
four months Captain Jones doubled the output of steel in his plant. 
A year later he was making steel six times as fast. And later, 
even this wonderful record was doubled. 

Mr. Schwab, in his little book,^ Succeeding with What 


^ New York, 1917 The Century Company, pp. 49-41. 
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You Have/’ tells of going into a shop whose record was not 
particularly high. He asked the furnace foreman how many 
heats ” he had made that day, and on being told six,” he 
marked a big figure “ 6 ” on the floor with chalk. Coming 
through the next day he found that the 6 had been rubbed out, 
and in its place was a big 7,” the record of the night shift. 
This awakened competition, the records were broken again 
and again as one shift followed the other, until finally that shop, 
from being one of the poorest, moved up in rank until it became 
one of the best. 

Variety and Imagination in Awards. — It has been assumed 
that industry must be monotonous. But industry is what men 
make it; and doubtless it can be made a dramatic adventure, 
when a dramatist and adventurer is in charge. Before Napo- 
leon’s time military life had settled into a prosaic business from 
which soldiers deserted at every opportumty, and m which offi- 
cers functioned under a deadly routine in monotonous seniority. 
All this Napoleon changed by his genius He came upon the 
European stage as the champion of a new order, and as the opener 
of all careers to talents His marshals, and other officers, he 
chose from the ranks of the common people. To the successful 
leaders, who brought him victories, he gave frequent and amazing 
promotions, and eventually the coveted titles of duke and 
prince. With these there went princely revenues, fine residences 
in Paris, magnificent estates in the suburbs, and even, on occa- 
sion, the most desirable marriages, arranged through court 
influence. 

After military operations, those officers, of whatever rank, 
who had distinguished themselves, were rewarded with a smile, 
an appropriately friendly manner, the mention of their names, 
and words of praise given in the presence of their troops. Or, 
there would be a letter of praise, signed by the emperor Sub- 
sequently the orders of the day would mention such officers, and 
bulletins and proclamations would be broadcasted throughout 
France. 

Minor officers who distinguished themselves received presenta- 
tion arms, beautifully mounted gims, bugles, axes, or swords, 
together with special gifts of money or appointment to per- 
manent stipends The recipients of such arms would be given 
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them at a special banquet in the palace, where the Emperor 
showed himself as a friendly companion in arms. 

When a corps covered itself with glory, it might receive the 
distinction of being put at the head of the column to enter a 
conquered city; or it might be passed in personal review, even 
rank by rank, by the Emperor; or a dragoon per regiment would 
be selected to receive a cross for his regiment, personally given. 

Favored regiments were given affectionate names, such as 
The Old Guard, and The Immortals, when written reference was 
made to them. And to famous brigades came magnificent flags 
with the names of their victories embroidered upon them in gold 
letters. 

To civilians were sent letters of praise. For the honoring 
of unusual excellence in civilian activity there was organized 
the Legion of Honor; a new money of reward: a reward 
for actions above reward Through this was created a new 
aristocracy of talent to take the place of the fallen aiistocracy of 
descent. In this way the nation was stirred as, centuries before 
in the same land, Caesar had stirred his legionaries by similar 
means, to the love of honor. 

Men love distinctions, and social rewards; and delight in 
sharp groupings which evoke the spirit of common cause, and 
emulations with the game of self-testing strong in them. Their 
nature is to learn by vivid personal illustrations; and to work 
in spurts for nearby and tangible rewards. Modern industry 
IS often too prosaic and too mechanical to arouse men. There 
is need of more badges and distinctions and honorable mentions; 
for more foremanships and minor executive positions to aspire 
to, and for more special committees to serve on. The new day 
in administration will see a way found to introduce into industry 
more spice and romance, and more exercise for the emotional 
nature, — more strategic play to capture the interest, and more 
fine, imaginatively presented aims to awaken real devotion. 

Normal Incentives, — It can be said that in many ways the 
ideal situation with reference to rewards and punishments exists 
in the case of the individual who is in business for himself. Upon 
him, certainly, all possible varieties of stimulus, arising from 
his enterprise, can be said to concentrate. Such a person feels 
all of the normal incentives to effort. In the first place, there 
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is the pleasure derived from the process of working, which pro- 
vides an outlet for energy, and is a process of testing skill. 
When a piece of work is completed, there is pride in the product 
or achievement, which is not only an e\udence of mastery, but is 
something possessed of utility through which the woiker may be 
of service to others to whom may fall the privilege of utilization 
Third, there is the pay or the wellbeing for one’s self and loved 
ones, which the work will bring as a marketable value. Eourth, 
there is the influence of the work upon the opinions of others; 
and so the resulting reputation which the w^orker may enjoy. 
Without destroying any of these incentives, social or organized 
industry can add a delight of its own from the sense of solidarity 
existing in a group of persons closel}'- associated in activity; and 
an excitement from competition or emulation with similar groups 

Of the normal incentives to labor, President-Emeiitus Charles 
W. Eliot has said: Every working-man who is worth his salt 
(I care not whether he works with his hands and brains, or with 
his brains alone) takes satisfaction, first, m the working, secondly, 
in the product of his work, and thirdly, in what that product 
yields to him 

The Sense of Service, — Every intelligent person has a value 
sense, and exercises it in the judgment of persons, actions, and 
things. The factory operative who completes a piece of work 
evaluates it — or the series of which it is a part — and infers a 
certain degree of worth in himself as the doer of it. If this 
degree of worth does not correspond with the ideal he has set for 
himself, there is suffering Drudgery is work done in such dark- 
ness of spirit that grounds for a satisfactory consciousness of 
worth cannot be found The grounds may, indeed, be there 
but not perceived, because some antagonism of mind obscures 
them. The estimate put upon an accomphshment by a factory 
worker wull be, in part, a reflection of the opinion of his associates, 
and an application of the spirit of the shop, to the particular case. 
And the estimate will depend, m an important sense, upon what 
the management has done, or left undone, in the interpretation 
of the task 

In a pungent little volume entitled, ^^Man or Mactune: 

^ The Durable Satisfactions of Life, Chas W Eliot, N Y , 1910 Crowell 
& Co , pp 33—34. 
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Which*?,” Mr. Frederick Brown has drawn a vivid and pessimistic 
picture of modern factory conditions from the point of view of 
incentives. Next to his pride of skill, the workman has alw^ays 
been proud to be the connoisseur: stand back near the light 
with his product on his upraised hand, showing to all passers-by 
w'hat he has done. Perhaps it was a red morocco slipper for a 
dancer, or a pearl button to go on the cloak of a little child, or 
maybe it was a horse-shoe to go on the Mayor’s carriage horse 
On a day a party of visitors would come to the little shop and the 
owner would pick up a hand-forged hammer and say, ^ See 
what John made ^ ^ 

^'But m our modern industry, no one man ever com- 
pletes a task. Each task is subdivided into twenty, forty, a 
hundred or more portions, and a workingman is given just one 
to work on, day by day, year by year, for a working gen- 
eration. In this corner of a vast room the toe of a shoe is 
cut out with a mechanical die. In the basement of the 
factory the sole is stamped by another machine. There is a 
man to do nothing but bore lace holes, another to do nothing but 
run the machine that punches rivets in the lace holes One man 
sews on the toe, another sews on the sole, another polishes the 
sole, another blacks the heels. No one of them is going to show 
the little part he has done and boast of it. He rather feels ashamed 
of his httle creation. He yawns That is all, or wonders what 
the baby at home is trying to say at that moment. . . . Having 
merely a toe, a heel, or a cross-stitch interest in the whole pair 
of shoes, it becomes no exciting matter to the workman what the 
shoes sell for, who wears them, or whether they last long . 

He is generally indifferent to the prestige of the shoe, and when 
he sees it advertised on the garden walls as ' a marvelous product 
of skill,’ he has no responding glow or sense of pleasure.”^ 

There is here set a problem of leadership If the leaders 
are really superior in talent and education, here is a chance for 
them to show what they can do Two suggestions, derived from 
the practice of the most progressive employers, may be offered 

An Increasing Solidarity. — The first suggestion, based on the 

^Man or Machine — ^Which? A1 Preddy [Frederick Brown], Boston, 
1912 Pilgrim Press, pp. 20-23. Reproduced with the permission of the 
Pilgrim Press 
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trend of present practice, is that the worker of the future must 
increasingly find his conviction of worth through his membership 
in a group. If it is urged that the modern worker has only a heel 
or toe interest in a shoe, it may be pointed out that a soldier^s 
individual contribution toward winning battles is absurdly small, 
and a citizen’s part in an election where millions of votes are cast 
is microscopic. But the soldier is under the eye of his captain, 
and he is proud of his company. And the citizen is known m his 
precinct, and may at will be a factor in the party caucus. 

Tasks are not seen in scientific coldness for what they are in 
themselves, but are looked upon in the light of the ultimate pur- 
pose of which they are a part, or in the light of the consideration 
in w^hich the leader is held, or the organization. Tasks are 
interesting when done for those in whom we are interested: are 
dignified for the dignified: and they arc illuminated with a beau- 
tiful light when done for those we love. 

The future in industry belongs increasingly to great and 
complex groups The policy must be to identify closely the 
individual w^orker with his gang, his shift, his shop, his shop 
committee, his company. Appropriate emphasis must be placed 
upon these groups and their achievements, so that the employee 
comes increasingly to relate his performance to theirs, and to 
develop pride and a senes of loyalties in these larger unities 

Welfare and Voluntary Activities. — A second suggestion is 
that a great change m the way of looking at hfe and labor may be 
wrought in the worker’s mind by connecting him with a variety 
of welfare and voluntary activities. Orgamzations of employees 
may be devoted to various educational, protective, and social 
objects And their work may be supplemented by aid from the 
Company’s seivice depaitments. The significance of these 
activities, to be noted here, is that through them emphasis is 
constantly placed, both directly and by inference, upon the 
supreme worth of the individual This testimony, coming from 
many sources, and often repeated, and interpreted in a variety 
of forms, will assist greatly to sustain the faltering courage of 
the worker, and to convince his doubting mmd that the work 
he IS delegated to do is truly worth while, and that he is a servant 
of society. 
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Peoblems 

Lord Kitchener. — ^Prepare a study of the characteristics of Horatio 
Herbert (Viscount) Kitchener, giving attention not only to the qualities 
which gave success m the Sudan campaign, but to the controversy which 
arose as to Kitchener^s efldciency during the World War 

References — Sir George Arthur, Life of Lord Kitchner, N. Y , 1920, 
3 Vols. MacmiUan. Magazine literature. 

Cecil Rhodes. — ^Prepare a study of Cecil John Rhodes, the British 
colonial and national statesman, as an executive and leader. 

References — Sir Lewis Michell, Life of Cecil Rhodes, 2 Vols., London, 
1910, Sir T. E. EuUer, Cecil John Rhodes* A Monograph and a Reminis- 
cence, London, 1910, Vindex, Cecil Rhodes His Political Life and 
Speeches, London, 1900. Magazme hterature. 

Robert E. Lee. — ^Prepare a statement of the character, executive 
methods, and influence as a leader of Robert E. Lee. 

References — ^Fitzhugh Lee, General Lee, R. A Brock, Gen. Robert 
E Lee, P A Bruce, Robert E Lee; E P. Alexander, Military Memoirs 
of a Confederate; Gamaliel Bradford, Jr., Lee the American, Boston, 
1912. Houghton Henry E. Shepherd, Life of Robert Edward Lee, 
N. Y , 1906, Neale, Sir Frederick Maurice, Robert E. Lee, The Soldier, 
Boston, 1925. Houghton. American Nation Senes, Cambridge Modern 
History, etc 

XT. S. Grant. — ^Prepare a statement of the characteristics of Ulysses 
S. Grant as a military leader. 

References— W, C. Church, Ulysses S. Grant, Hamlin Garland, 
Ulysses S Grant His Life and Character, Horace Porter, Campaigning 
with Grant; Louis A. Coohdge, Ulysses S. Grant, Boston, 1917, Hough- 
ton, and general histories, Encylcopaedia articles, etc. 

Stonewall Jackson.— Make a study of the life and character of Thomas 
J. (StonewaU) Jackson, and state as accurately as you can the quahties 
of his noihtary leadership 

References,—^, A. White, Stonewall Jackson; Lt.-Col G F. R. 
Henderson, Stonewall Jackson and the American Civil War, London and 
N. Y , 1898. Longmans. R. L Dabney, Life of Stonewall Jackson, 
general histories. Encyclopaedia articles, etc. 

William T. Sherman^ — Prepare a statement of the characteristics 
of William T. Sherman as a military leader 

References, — S. M. Bowman and R B. Irwin, Sherman and His 
Campaigns; W. F. Johnson, Life of W. T. Sherman; W. F. Force, 
Gen Sherman, general histories, encyclopaedia articles, etc. 

Lincoln and Gen. Meade and Gen. Grant. — ^What was the differ- 
ence between the policies pursued by President Lincoln in the general 
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supervision of Gen. George Gordon Meade and the policies pursued 
in the supervision of Gen. Ulysses S Grant, and what circumstances 
appeared to warrant them‘d 

References—lda Tarbell, Life of Lincoln, YoLII, N Y., 1900, pp. 
131—132 and 209, John T. Nicolay, A Short Life of Abraham Lincoln, 
N. y., 1904; A. Rothschild, Lmcoln the Master of Men, Boston, 1906; 
W. E. Curtis, The True Abraham Lmcoln. 

The American Executive Cabinet— What was the difference between 
the policies followed by George Washington, Abraham Lmcoln, and 
Ulysses S. Grant in selecting the members of their cabinets? Which 
do you think was guided by the most practical and efficient policy^ 
To what extent do you think the policies followed m each case were 
suited to the personahty of the chief executive? 
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CHAPTER IX 


RULES OF ADMINISTRATION 

The discussion of the two preceding chapters is here con- 
tinued by the consideration of some rules of administration, 
such as: the proper subordination of details, the function of 
understudies, the rule of matching talents with functions, the 
importance of a system of promotion, the advantage of pre- 
liminary preparation, the control of activities through standards, 
the administration of information, and the fertility of the outside 
point of view. 

The Subobdination of Details 

In a previous generation, most business enterprises were 
run in much the way that Frederick the Great managed 
his affairs, keeping his fingers on everything, giving orders 
in microscopic detail, making clerks of his generals, and even 
managing the palace servants. This universal meddling was 
excusable in self-made men, who had pioneered their way up 
through every sort of work to the top. But when the affairs 
of these men grew large, it resulted in their carrying staggering 
loads of responsibility, and driving affairs forward by their own 
energy rather than by guiding the energy evoked from others. 
Their methods, in some cases, became as absurd as that of 
Metiochus, of whom Plutarch says, in his “ Political Precepts^': 

Metiochus leads forth the army, Metiochus oversees the high- 
ways, Metiochus bakes the bread, Metiochus bolts the meal, 
Metiochus does all things, Metiochus shall suffer for it at last.^^ 

What is Unjustifiable Detail? — We have seen already, in 
connection with the discussion of orders, that the proper function 
of an order is to define an objective, and that the domain of the 
recipient of the order is to determine the means of attaining that 
objective. We have seen also that the order-issuing executive 
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should keep track of the general program of which the particular 
objectives of his subordinates are parts; and should keep the 
various cooperating agencies m step with each other. Any work 
which prevents an officer from performing the highest class of 
functions assigned to him, in the best manner, is detail work: 
and if voluntarily taken up is unjustifiable detail. To abstain 
from unjustifiable detail work is to save one^s self for one's prin- 
cipal functions: and to save one's self from encroaching upon 
subordinates. 

The definition of detail " enlarges as we pass upward through 
the ranks of authority. For any one rank it expands with growth 
of mass of functions. As we pass from lower to higher execu- 
tives, we pass units — shops, divisions, departments — with the 
internal affairs of which the executive must abstain from meddling 
in order to devote himself to the programs which are to be carried 
out by combinations of these units. 

The army organization is thus described by Spencer WUkin- 
son: In the company, to take the infantry as the type, the 

captain is supreme. His superiors abstain from any interference. 
They are concerned only with the result, of which they satisfy 
themselves by inspection at the end of the period assigned to 
company training. The battalion commander receives his 
trained companies and practices them in battalion maneuvers. 
His business is with the battalion as a body composed of four 
units, not with the internal affairs of the companies. In this 
way authority and responsibility are graduated throughout 
the army corps Every commander above the rank of captain 
deals with a body composed of units, with the internal affairs 
of none of which he meddles, except in the case of failure on the 
part of the officer directly responsible. The higher the com- 
mander the greater his authority, the more general becomes the 
supervision and the less the burden of detail. The superior 
prescribes the object to be attained. The subordinate is left 
free to choose the means, and is interfered with only in excep- 
tional circumstances. Thus every officer in his own sphere 
is accustomed to the exercise of authority and to the free appli- 
cation of his own judgment."^ In this way the responsibilities 

1 The Brain of an Army, Spencer Wilkmson, London, 1890 Macmillan, 
pp. 105-106. 
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of commanding an army are reduced to practicable dimensions, 
and each officer deals with but a few immediate subordinates. 

As to the scope of the work of the highest authority, Mr. 
Julius Kruttschnitt, of the Union Pacific and Southern Pacific 
Railways, says: The function of higher authority is to main- 
tain a balance among subordinate units rather than to attempt 
the administration of each unit itself.^^ ^ And another railway 
chief executive says: So long as the machine works smoothly, 
you should be a looker-on.^^ ^ This implies that, for a chief 
executive, planning and routine management are almost com- 
pletely separated, and that his business is with the former. 

Men of capacity often err by working with energy rather than 
intelligence, not seeing that efficiency does not alone mean to do 
a great deal, and do it well, but to be engaged upon tasks suited 
to one's caliber. It is clear that the executive should deputize 
to subordinates all that they can do better than he; but it is 
also necessary to deputize much work to subordinates who can- 
not do it so well, for the sake of functions which only the execu- 
tive can do at all. Considering a single function, without refer- 
ence to other functions, it is easy to say that it should be in the 
hands of the one who can do it best; but when the demands of 
other work are considered, and economy in the expenditure of 
executive talent must be achieved, it is necessary to add that 
the function should be in the hands of the least talented person 
who can do it adequately. 

Difficulties in Deputizing. — If an executive has possessed large 
capacity for handling details and, in his prime, when his energies 
were at their maximum, was successful, that experience may 
easily mislead him when at a later time his enterprises have 
grown larger, or his energy has grown less. Of Napoleon, Dodge 
said: Desire to see and do everything himself was in early years 
one of his greatest powers; but it became the source of much 
evil when later his enterprises grew and his strength declined." ^ 

^What the Unit System of Organization Means, Julius Kruttschmtt. 
Journal of Commercey Sept 7, 1911. 

2 Railroad Administration, Ray Morris, New York, 1910. Appleton & 
Co., pp. 94r-95. 

* Napoleon, Thos. A. Dodge, Boston, 1904-07, Houghton M ifflm Co., 
Vol IV, p. 688. 
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There has been a very rapid evolution of agencies of super- 
vision — accounting systems, inspection systems, forms for report- 
ing, office recording methods, etc. — through which the modern 
executive can now review almost every move his subordinates 
make. In this there is danger of centralization, for a subordinate 
who acts in the consciousness that every move may bring a 
criticism finds his initiative stifled Reports can easily be so 
elaborated that the higher executive who conscientiously goes 
through them will be beyond his proper domain. The function 
of reports is rather to communicate results than to explain the 
means used in arriving at them. To the highest executive, 
Charles E. Perkins, formerly President of the Chicago, Burlington 
and Quincy Railroad said: Let stated reports be made to your 
adjutants if you choose, but do not take it upon yourself to see 
them all."^^ ^ 

Some executives wish for all the glory, and will not let sub- 
ordinates get near enough to relieve them of a proper portion 
of their activities Some individuals, strongly energized by a 
sense of duty to do everything thoroughly, try in a potentate’s 
position to piactice a peasant’s industry Others who reach 
executive ranks are afraid to face the larger responsibilities, 
and so bury themselves in details. The responsibilities of military 
leadership are often so terrifying that this lack of stamina has 
been frequently discussed by military vsriters. Upon it General 
Von der Goltz says: The high executive W’ho busies himself 
unduly with details often does so to throw off his inner restlessness 
and uncertainty with reference to great issues, and so attempts 
a sort of evasion Such a man, when at last forced to make great 
decisions, does so hastily, as if m*akmg an effort to vault over them 
and get by without attentively considering them.”^ 

There is the difidculty that subordinates may importune for 
aid in detail, and that the superior thinks he should give aid 
when asked. Such a condition tends to perpetuate itself, for the 
subordinates are not weaned, and taught to stand on their own 
judgments. Of such assistants, Governor Gifford Pinchot has 
said: '' There is no greater nmsance to a man heavily burdened 

1 Railroad Administration, Ray Morris, 1910. pp 94-95 

2 Adapted from The Nation m Arms, Freiherr Von der Goltz, London, 
914. Hodder and Stoughton, p 74 
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with the direction of affairs than the weak-backed assistant who 
is continually trying to get his chief to do his work for him on the 
feeble plea that he thought the chief would like to decide this 
or that himself The danger of long and frequent conferences 
between superior and subordinate has been mentioned m a pre- 
ceding chapter. 

Disadvantages of an Overload of Detail. — The executive who 
fills his mind with details, which ought to be attended to by his 
subordinates, is either robbing himself of the time to take care of 
his own proper work, or else he is working overtime. Continu- 
ous overtime will presently wear down a man^s energies to the 
point that he is only fit to handle details. Our doing deter- 
mines what we leave undone. Exhausted by work outside of 
his field, such an executive is likely, when he returns again to it, 
to do some important thing badly for, as La Rochefoucauld says, 
“ We often act treacherously more from weariness than from 
a fixed motive.^^ It takes much pieliminary planning and skillful 
supervision to keep a force of subordinates up to a high mark of 
activity. If the leader is absorbed in something else, and this 
planning is not done, the force feels the relaxation and the pace 
slows down. If it is the business of the executive to keep the 
subordinate busy, then the over-occupied executive creates the 
under-occupied subordinate. 

How often,^^ observes Lt.-Col. Andrews, we see an 
inexperienced noncommissioned officer in the ditch with the 
shovel, while a wise private smokes at ease on the bank. There 
IS no one thing more conducive to dissatisfaction than for the 
leader to allow certain smooth ‘ dead-beats ’ continually to 
put it over on the others who must do their share of the work. 
No, you had better be in observation, and using your faculties 
to see that the ^ smooth ones ’ get their full share. This will add 
to esprit. 

Advantages of Proper Subordination of Detail. — The advan- 
tages of properly subordinated detail are enjoyed by both superior 
and subordinate The subordinate gains, because he comes 
closer to his chief, and is a true lieutenant — perhaps an under- 
study — ready for promotion. Proper deputizing means to the 

^ Fundamentals of Military Service, Lt Col , Lincoln C. Andrews, Phila- 
delphia, 1916 Lippmcott, p 28. 
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subordinate an opportunity to do tasks large enough to arouse 
interest, the freedom to bring himself to bear upon his woik in 
his own way, and a decent dignity in the eyes of those over whom 
he IS set to rule Libeity, w’hich looks like license from above, 
may look like opportunity from below. IMmor mistakes are a 
minor matter; but it is a major mistake to prevent them at the 
expense of extinguishing the initiative and alienating the spirit 
of the subordinate ranks. Robert E Lee’s practice of giving 
great latitude to his division commanders in the field has often 
been praised, because it utilized the knowledge of the men on 
the spot, and secured intelligent cooperation from them. 

The superior gams also, because his mind is freed fiom the 
anxiety of details, and has sufficient stiength to hold firmly to its 
decisions on important matters of policy In his own domain 
the supci visor can see situations broadly He can perceive the 
subordinate chaiactei of matteis wffiich appear decisive to those 
who are immersed in them. And he is at liberty to consider 
means for making up in another department what is lost m one 
part 

The principle of the subordination of details aims to define 
the lower boundary of the work of an executive. As there is an 
upper boundary of appropiiate activity, as well as a lower, for 
any executive who has superiors over him, there must be a 
principle which has for its purpose to elevate responsibilities 
of a general nature out of subordinate hands, and pass them up 
to their proper admmistiative level Emphasis upon the upper 
boundary of proper functioning may be necessaiy, in an individual 
case, to restiam a presuming subordinate, or to recall a genuinely 
devoted subordinate from his dream of assisting m great enter- 
prises, back to his specific task The object of upper and lower 
boundaries and definitions is, m all cases, to secure concentration 
of the energies of the individual upon his own proper functions, 
so that they shall not be neglected. 

Frederick W. Taylor, himself a strict disciplinarian, very 
positively expressed his view as to the attitude which should be 
taken by a subordinate Illustrating from his own experience, 
he related that as a young man he was foreman of the machine 
shop of the Midvale Steel Company One of his functions was 
to keep the machines of the establishment going with as little 
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lost time as possible. His mind, however, became filled with 
projects for devising new machines and for revolutionizing the 
methods of the establishment. So much of his energy did these 
projects absorb that the other work suffered. He was finally 
brought back to his proper functions by the most severe repri- 
mands from his superintendent who, finally, as he said, beat 
It into my dumb head that I was there to serve him, and not to 
work in the interests of the company according to my own ideas, 
when these conflicted with his.” 

On the basis of this experience, Mr. Taylor told an audience 
of Harvard University students: Every day, year in and year 
out, each man should ask himself, over and over again, two 
questions. First, ^What is the name of the man I am now 
working for? ' and having answered this definitely, then: ' What 
does this man want me to do, right now? ' not, ' What ought I 
to do in the interests of the company I am working for? ^ not, 
^ What are the duties of the position that I am filling? ’ not, 
^ What did I agree to do when I came here? ’ not, ' What should 
I do for my own best interests? ^ but, plainly and simply, ' What 
does this man want me to do? ” ^ 

It should not be overlooked that, while a subordinate is faith- 
fully doing his work, he can, within his “ area of discretion ” as 
to the manner of doing it, clearly indicate his fitness for higher 
duties. There will come to him the opportunity to suggest 
improvements and, while loyally carrying out orders, to register 
an intelligent dissent of opinion. There is always the oppor- 
tunity for performance plus — the doing of a little more than the 
employer expects. Through these means he can make good the 
element of truth in the saying that responsibilities are more 
assumed than conferred. 


Undeestudies 

It may be offered as a rule of practice that an organization 
should provide for succession in authority by means of a system 
of understudies, or a carefully graduated scale of executive 
positions. If positions are arranged like a series of steps, up 

^ Frederick W Taylor, Frank B. Copley, N Y Harper & Brothers, 1923. 
Two volumes, Vol I, pp 130-132 
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which talent can climb, there will be, for each place, a subor- 
dmate who assumes the significance of a candidate. Without 
lieutenants without counselors, is a maxim. Certainly capable 
subordinates stimulate their chiefs by putting them on their 
mettle to make a good showing. Understudies prevent execu- 
tives from thinking that they are indispensable: that is to say, 
that they have perfected a monopoly. 

The leader who desires to stand clear of subordinates, in order 
to receive all the credit, must, in these days, be surpassed by 
executives who can win energetic cooperation, for great achieve- 
ments are only possible through organization. To those who 
know an organization from the inside, the greatest test of a leader 
will be his ability to surround himself with men of capacity. 
Machiavelli says on the point, The first opinion which one 
forms of a prince, and of his understanding, is by observing the 
men he has around him; and when they are capable and faithful 
he may always be considered wise, because he has known how 
to recognize the capable and keep them faithful. But when they 
are otherwise, one cannot form a good opimon of him, for the 
prime error which he has made was m choosing them.^^^ 

To those who only know an organization from the outside, 
the credit will always appear to belong to the chief. As Gracian 
says, ^^All the glory of exploits reverts to the principal actor: 
also all the blame. Fame only does business with principals.’’^ 
And with this Jomini agrees, “ The nommal commander of an 
army always receives almost all the glory of its success, even 
when least entitled to it. ^ 

Talents and Functions Should Harmonize 

We offer the general rule that talents and functions should be 
in harmony. These, of course, are far from being mathematical 
quantities. Talents are largely unknown in advance of test. 
Functions are enlarged by talent and dwarfed by the lack of it. 
Which should be favored in the adjusting process cannot be fixed 
by rule. A new organization may aim at a symmetrical construc- 

1 The Prince, Niccolo MachiaveHi, Ch XXII. 

2 The Art of Worldly Wisdom, Balthasar Gracian, London, 1913. Mac- 
millan, p 36. 

3 The Art of War, Antoine Jomini, Philadelphia, 1863. Lippincott, p. 56- 
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tion, trusting to selection, transfer, and training to fit its officers 
to their functions. An older organization will think more of 
preserving its true-and-tried officers and the morale they have 
brought to pass in the ranks. 

There are a great many ways of constructing an organiza- 
tion: while tried men of capacity are never numerous The 
alternative policies are forcefully defined by Nietzsche, Great 
statesmen, and m general all who have to employ many people 
to carry out their plans, either choose with great skill and care 
the people suitable for their plans, and then leave them a com- 
paratively large amount of liberty, because they know that the 
nature of the persons selected impels them precisely to the point 
where they themselves would have them go, or else they choose 
badly, in fact take whatever comes to hand, but out of every piece 
of clay they form something useful for their purpose. These 
latter minds are the more high-handed, they also desire more 
submissive instruments, their knowledge of mankind is usually 
much smaller, their contempt for mankind greater than in the 
case of the first mentioned class, but the machines they construct 
generally work better than the machines from the workshops 
of the former.^^^ 

It is useless for the constructor of an organization to frame 
definitions of ideal men, and try to fill the specifications Espe- 
cially is it useless to look for all-round men. The organization 
as a whole should be the ideal, each individual in it perfecting 
the other; the organization is the all-round thing, each individual 
supplementing the other. The management does not ‘ manage ^ 
if it perpetually changes its men. It should bolster up the man 
who lacks self-confidence; it should puncture false ambitions, 
and it should use men as they are found in the organization 

There are many exceptions to the rule of matched talents 
and functions. An excess of talent, or latent talent, is looked 
for in promotion. Frederick W. Taylor desired, in the case of a 
job that was not standardized as to methods, that a man should 
be chosen who was too good to be kept at it permanently, the 

1 Human, AU-Too-Human, Fr Nietzsche, Chicago, 1908 Keft and Co , 
§ 458. 

2 The Human Factor in Works Management, James Hartness, N, Y., 1912 
McGraw-HiU,p 142 
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reason being that such a man would improve the methods, after 
which he could be transfeired to other tasks. In this case the 
real job is not current performance but the expertizmg of methods 
After a job had been standardized, Taylor desired a man who 
was at first not good enough for the position, with the expecta- 
tion that he would develop to it. and would remain permanently 
contented m it. 

This idea of a deficiency rather than an excess of talent is 
generalized — though quite independently — by Hartness: ''Each 
position should be filled by one who wants it. one who know's 
he IS ' better off ’ in it than in any other place he can find. Dis- 
satisfied men are burdens. It is better to have each position 
filled by a man who is barely competent to fill it than to have 
it filled by a man who should have a much better position.’’^ 

" The dull man is harder to show, but the most dependable,^' 
says a writer m the American Machimst, " after he once gets it 
through his head. It is cheaper to hire a dull man and put him 
on a dull man's job, and have him stay than to hire a dozen 
bright men, break each one in quickly, and have them chasing 
each other out of the shop " ^ 

Moral Character. — All talents are greatly enhanced in value 
when to them is added moral character, because this gives the 
promise of energy, loyalty, steady growiih in abihty, and economy 
m supervision. Upon this point of moral character the words 
of Cromwell should be pondered well, for his achievement in the 
choice of men was one of the most remarkable m the entire range 
of military history He said, in reporting his conversation with 
Hampden " ' Your troops,' said I, ' are most of them old decayed 
servmg-men and tapsters, and such kind of fellows, and,' said I, 
' their troops are gentlemen's sons and persons of quahty Do 
you think that the spirits of such base and mean fellows will 
ever be able to encounter gentlemen that have honor and courage 
and resolution in them‘i' You must get men of spirit, and of a 
spirit that IS likely to go as far as gentlemen will go, or else you 
will be beaten still.' He was a wise and worthy person, and he 

1 The Human Factors m Works Management, James Hartness, N Y , 
1912, pp 68-69 

- The Modern Foreman What is His Present Job^ American Machmist, 
May 9, 1918, p 799 
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did think that I talked a good notion, but an impracticable one. 
Truly I told him I could do somewhat in it. I did so and truly 
I must needs say that to you, impute it to what you please: I 
raised such men as had the fear of God before them, and made 
some conscience of what they did, and from that day forward, 
I must say to you, they were never beaten, and wherever they 
were engaged against the enemy they beat continually. And 
truly this is matter of praise to God, and it hath some instruction 
in it, to own men who are religious and godly.^^^ 

Fill Positions by Pkomotion 

It is a good rule of administration to fill positions, as far as 
possible, by the promotion of persons who are already associated 
with the organization. The character of such persons is known, 
and there is a record which tells much about them. And the 
persons know the organization* its ideals and methods, its 
facilities and service departments. And they are broken in to 
an adjustment with its activities in many ways. Much apprentice- 
ship time can be saved. 

To facilitate promotion, positions should be arranged like the 
steps of a stairway or the rungs of a ladder, so that each place is a 
preparation for the next higher one. No adjacent positions in 
any sequence should be so far apart, in the talent or special 
knowledge required for them, that a good man cannot pass from 
one to the other. If steps are missing there are created below 
the break certain blind-alley positions, the holders of which must 
look outside for their future: and above the breaks there will be 
places which must be filled from the outside or by transfer from 
some other line. It is one of the services of scientific manage- 
ment that, in its functional foremanizing, and its elaboration 
of the planning room and other service departments, it has 
created many new positions in the lower ranks of administration 
close to operatives. This facilitates the promotion of men from 
the ranks. 

It was one of the leaders of scientific management, Mr. Frank 
B. Gilbreth, who conceived that all the positions throughout 
an establishment should be firmly laced together by functions 

^ Oliver Cromwell, John Morley, N. Y , 1900. Century Co., pp, 120-121. 
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of teaching and learning. This he called the three-position plan, 
and he thus described it. ^'The three positions are as follows; 
first and lowest, the position that the man has last occupied in the 
organization, second, the position that the man is occupying at 
present in the organization; third, and highest, the position 
that the man will next occupy In the first position the worker 
occupies the place of the teacher, this position being at the same 
time occupied by two other men, that is, by the worker doing the 
work, who receives little or no mstruction in the duties of that 
position except in an emergency, and by the worker below who 
is learning the work. In the second position the worker is actually 
in charge of the work, and is constantly also the teacher of the 
man next below him, who will next occupy the position. He 
IS also, in emergencies, a learner of duties from the man above 
him In the third position the worker occupies the place of 
learner, and is being constantly instructed by the man in the 
duties of the position immediately above 

It IS not enough that the ladders or stairways of promotion 
should be constructed; they must be kept open An officer who 
stagnates, blocks a line below him, and leaves a place above 
without a candidate in reserve A promotion program is always 
in danger, from the motive which the management is sure to 
feel, to leave undisturbed in his place a man who is productive 
and profitable, even though he may deserve better work. 

The energy and enthusiasm which a promotion program will 
arouse in a force will depend upon the basis on which advance- 
ments are made. There is a strong motive to make this basis 
seniority It seems plausible that length of ser\dce should give 
experience. There is a feeling of obligation to members of 
the “ Old Guard Nevertheless, seniority is a thoroughly bad 
basis for promotion 

Merit as the Basis of Promotion. — It is customary for men 
and women of ability and ambition, who believe that merit is 
the basis of promotion in their organizations, to give an extra 
service above what the current wage pays for, as a bid for atten- 
tion — in short, a bid for promotion. Wages do not balance the 

1 The T^hree Position Plan of Promotion, F B and L M Gilbreth Annals 
of Am Academy, Vol 65, 1916, pp. 289-296. Also m Business Administra- 
tion, L C. Marshall, Chicago, 1921 Univ. of Chicago Press, pp 185-187 
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account for such services : a part of the expected reward is advance- 
ment. If then an organization fills positions by promotion 
from its own ranks, and docs so on the basis of merit, the entire 
force may be aroused to make promotion records by performing 
their tasks in an exemplary manner. But if coveted vacancies 
are filled by bringing in persons from the outside, or if promotions 
are made by semority or favoritism, then the management has 
given notice, as clearly as if it had posted the information upon 
its bulletin boards, that no excess of service, above what current 
wages pay for, is wanted or will be noticed. 

The advantage of a promotion system based on merit lies in 
the awakening of ambition. In such a system each subordinate 
is a sort of standing challenge to his superior. Each promoted 
person becomes a symbol of what may happen to others. And 
if some of the higher executives, including especially the president 
or the directors, are men who started at the bottom m the works, 
all persons will feel assured that the merit system is fiimly estab- 
lished Under such circumstances the loss occasioned by the 
death or resignation of a valuable employee may be partly offset 
by the stirring of a new ambition all the way down the promo- 
tion line. 

PeELIMINAKY PUErAEATION 

It is increasingly becoming a rule of good business that plan- 
ning should be carried out preliminary to execution Such a rule 
is a special case of the division of labor; being a division of 
functions as between times, as also it may be between persons. 
To plan first, and execute later with a plan, is a reasonable pro- 
cedure, because performance so engrosses the mind that there is 
not enough energy to do justice to planning concurrently Dur- 
ing the schedule of performance time cannot be taken to stop 
and study. Furthermore, performance, when it is a familiar 
routine, does not arouse original suggestions in the mind, as 
does the body of new ideas gathered m the research incident to 
planning. 

Preliminary preparation is a means of increasing force, for it 
stores up a product of work in the form of intellectual mechanisms, 
or material assembled or equipment perfected, which can be used 
later to render the current output of energy more effective. For 
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a similar reason it is a means of increasing speed It is a form 
of taking the initiative, being a kind of initiative before initia- 
tive, just as the preparation of war plans is a kind of opening 
of hostilities before hostilities are declared. And it agrees with the 
policy of taking the initiative in execution of plans, for only that 
can be specificially planned for which one is to initiate himself. 
Thus it increases the power of seizing the strategic moment. To 
illustrate, The Dennison Manufacturmg Company, by preliminary 
planning, accumulates a reservoir of ideas relating to new mer- 
chandise. When times are depressed, and there is much sales 
resistance, the strategic moment has arrived, and these ideas 
are brought out to stimulate demand 

Preliminary preparation is a rule of efficiency for the individual 
executive, as for the organization “ You see regular officers,” 
says Lt -Col Andrews, “ conducting some work, detraining 
a command, breaking a camp, what you will, everything work- 
ing smoothly, and seem to think that the officer does this by 
inspiration In reality, if he does it smoothly, it is only because 
he has anticipated each step and planned ahead for it.” ^ The 
greatest of military geniuses said of himself, “ I am always working. 

I think much If I appear always ready to meet every emergency, 
to confront every problem, it is because, before undertaking any 
enterprise, I have long considered it, and have thus foreseen what 
could possibly occur. It is no genius which suddenly and secretly 
reveals to me what I have to say or do in some circumstance 
unforeseen by others, it is my owm meditation and reflection. 
I am always working — when dimng, when at the theatre. I 
awaken at night in order to work ” ^ 

The most stupendous case of preliminary planning ever 
carried out with modem scientific methods, before the World 
War, was that of the Prussian General Staff for the Franco- 
Prussian War of 1870-71 In this case the plans used wcie com- 
pleted in Berlin in the winter of 1868. The equipment of every 
soldier was in storage in nearby armories. Complete sealed 
orders for assembling, marching, traveling, and final destination 
were distributed to each commander. A complete schedule of 

1 Fundamentals of Military Service, Lt Col. Lincoln C Andrews, Phila- 
delphia, 1916 Lippmcott, p 29 

2 Maxims of Napoleon, N Y , N D Putnam, pp 14-15 
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loading and unloading points, train movements, and refreshment 
stations was worked out. Supphes were deposited at all neces- 
sary points. Von Moltke dryly concluded his description of the 
system by saying, “ When war was declared, it needed only the 
Royal signature to set the entire apparatus in motion with undis- 
turbed precision. There was nothing to be changed in the direc- 
tions originally given; it sufficed to carry out the plans pre- 
arranged and prepared.” ^ 

CoNTHOL Operations through Standards 

Rational conduct is that in which the individual actions are 
brought under the control of a body of principles. Rational 
adimmstration of an organization, hkewise, is that in which 
individual performances are brought into harmony with a body 
of standards. The origmal conception of a standard is of some- 
thing standing, permanent, and stable. From this comes the 
idea that what is fixed may be used as a signal or mark or point 
of reference, like a royal standard in battle, about which many 
can rally, or after which they can follow. 

If it IS ordered that 2100 cu. ft. of fresh air per occupant shall 
be forced into a room, per hour, by mechanical means, a 
standard is set from which to infer standards of equipment and 
operation for the ventilating system. If the purchasing depart- 
ment specifies that “ In the pigment of white paint in no case 
shall the sum of the basic lead carbonate, basic lead sulphate, 
and zmc oxide be less than 85 per cent by weight of the mass,” 
performance rests back upon highly measurable natural qualities. 
If the rule is laid down that “ Employees are expected to be at 
their places of work at the time given for starting and stopping,” 
a work-place schedule is brought into relation with the time- 
clock schedule. If the employee is told, “ Do not do your part 
of the job, if it is not up to the required standard when you 
receive it,” or if there is the requirement, “ Always show the 
first piece finished on a lot to the inspector before proceeding 
with the second,” there will be inferred a multitude of standards 
of quality. 

‘The Franco-German War of 1870-71, Field Marshal von Moltke, 
N Y , 1892 Harper and Bros , pp 5-9. 
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The process of standardization is the attainment of such an 
intimate and thorough administrative control that every case 
of performance conforms to the rule laid down T\Tien perform- 
ance depends upon a variety of factors, standardization means 
the control of all the factors. When one factor is brought under 
control, the circumstances which cause the variation of the 
other factors are more easily studied Each step facilitates the 
next. Mr. F. W. Taylor has said, Complete standardization 
of all details and methods is not only desirable, but absolutely 
indispensable as a preliminary to specifying the time m which each 
operation shall be done/’^ Standardization means imiformity. 
Ideal standardization, or standardization used as an instrument 
of efficiency, means uniformity in using the best This element 
of uniformity facilitates mutual understanding, and by deter- 
mining what is to happen makes possible preliminary preparation. 

There is an advantage in standardization, because it sets the 
best decisions to govern the average run of decisions When a 
set of rules has been carefully woiked out, the effort to bring all 
instances into conformity with the lules is the effort to impart 
to all instances the widsom of the rule. Such an undertaking 
is a true transfer of skill ” from the management to the operative. 
Instead of judging performance by the chance ideas, — themselves 
unscrutinized — such as may rest in the mind, as a result of hap- 
hazard experience, which for the most part will merely reflect 
individual opinion, and can stand little higher in requirement 
than the mediocre average of past performance, standardization 
aims to establish a rule which has been born of due consultation, 
is founded upon research, and which aims at a reasonable approach 
to the ideal. In forming a body of standard rules, the executive 
is recalled to consciousness of what ho is doing, and is put on his 
mettle, by the importance of the undertaking, and the publicity 
that is to be given his product 

The rule of reason in the use of standardization was admirably 
stated by Morris L Cooke in his report “Academic and Industiial 
Efficiency,”^ made in 1910 to the Carnegie Foundation for the 
Advancement of Teaching One paragraph in this report is as 

1 Shop Management, Am Soc of Mech Eng , Paper 1003, Sec 284 

2 Academic and Industrial Efficiency, Moms L Cooke, N Y , 1910 
Carnegie Foundation for the Advancement of Teaching, Bulletin No 5, p 6. 



204 ADMINISTRATION OP INDUSTRIAL ENTERPRISES 


follows: A standard under modern Scientific Management is 

simply a carefully thought out method of performing a function, 
or carefully drawn specification covering an implement or some 
article of stores or of product. The idea of perfection is not 
involved in standardization. The standard method of doing 
anything is simply the best method that can be devised at the 
time the standard is drawn Improvements in standards are 
wanted and adopted whenever and wherever they are found. 
There is absolutely nothing in standardization to preclude inno- 
vation But to protect standards from changes which are not 
in the nature of improvements, certain safeguards are erected 
These safeguards protect standards from change for the sake of 
change All that is demanded under modern scientific manage- 
ment is that a proposed change in a standard must be scrutinized 
as carefully as the standard was scrutinized prior to its adoption, 
and further that this work be done by experts as competent to 
do it as were those who originally framed the standaid. Stand- 
ards adopted and protected m this way produce the best that 
is known at any one time. Standardization practiced in this way 
IS a constant invitation to experimentation and improvement.'^ 

Gather and Distribute Information 

An important phase of the work of every business organiza- 
tion IS to serve as an agency for the gathering and distributing 
of information Both gathering and distributing should be normal 
fimctions, and not the merely casual activities of interested persons. 

The tides of information in and out will correspond with the 
movements of administration. Facts will be distributed with 
orders, rules, and bulletins; facts will be gathered in reports, 
suggestions, and interviews. Every service department, and 
almost every executive ofl&cer, secures information which, entirely 
apart from its use in control, has value for other divisions of the 
business 

Reports. — The principal agency for transmitting information 
from lower to higher executives is the report. Many practical 
men are suspicious of reports, and prefer to trust to direct observa- 
tions The scope of direct observation is severely limited. 
Undoubtedly the offices of the business world are full of reports 
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which did not play up essential facts in proper proportion, or 
which were out of date when received “ By far the greatest 
value of accounts and reports/' says the Bureau of Municipal 
Research, lies in making the facts currently available That 
is, if the statements of facts are to be used as a basis of judgment, 
they must be before the officer when judgment must be exercised 
A report which comes m after it is needed as a basis for adminis- 
trative judgment is only an annoyance. . . . The frequency 
with wffiich reports should be made depends upon the frequency 
with which judgment should be exercised Regularity is essential 
in order that the officer may know when information may be 
expected 

An intelligent record: prompt, compact, accurate, and airanged 
to emphasize those relationships between facts which coriespond 
to vital points in control, forms the most convenient, pennanent, 
comprehensive, and unprejudiced testimony as to conditions 
which an executive can secuic. B A Fianklin has given com- 
pact testimony in appreciation of the ideal recoid Records 
built on specifications showing vital and significant facts, with 
enlightening details, proved with accuiacy, made definite and 
undeistandable by peiiodicity and ariangement measuied by 
standaids and comparisons and covering the field and each 
section of it with ample and comprehensive scope, make for the 
executive with a desire to get a grip on his affairs the most 
powerful subordinate he can obtain " ^ 

Knowledge Possessed by Employees. — There is a great body 
of knowledge m the minds of the rank and file of employees, 
not alone with reference to the crafts and skills in which they are 
engaged, but with reference to worlang conditions, foremamzing, 
soldiering, qualities of materials, condition of equipment, rules 
that are obstructive, and rules needed, in fact upon every phase 
of the business with which they are in contact Only minute 
fi actions of this information ever come to the knowledge of the 

1 Handbook of Municipal Accounting, Bureau of Municipal Research, 
N Y , 1913 D Appleton & Co , pp 161-162 

2 Records as a Basis for Management, B A Franklin, Vice-president 
Strathmore Paper Company, Management Engmeermg, Sept , 1922, pp 133- 
137 Also in The Modern Executive, Daniel Bloomfield, Editor, N Y 
Wilson, 1924, pp 236-250 
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foreman: much less passes him to higher authorities. Sometimes 
a glimpse of the worker’s mind is given to an interviewer in the 
employment department, as an employee quits work. Suggestion 
systems may bring out a small part of what the workman could 
suggest m the way of improvements. But in many shops, for a 
workman to tell what he knows that would be useful in the pro- 
motion of eflSciency, would be equivalent to asking for his 
discharge. 

Knowledge Possessed by Consumers. — Of the consumer’s 
wrath at incompetency of design and shoddiness of manufacture, 
what record is ever made that reaches to the proper ears? The 
consumer exercises a sort of postponed veto through his choice 
of replacement articles, when there is an alternate product on 
the market; but of the reasonable dissatisfaction with first pur- 
chases little is ever reported. In some instances, in connection 
with sales and advertising campaigns, there are house-to-house 
canvasses to tap the enormous reservoir of popular knowledge. 
One manufacturing concern, at least — The Dennison Manu- 
facturing Company — maintains a number of retail stores, in 
order to be able to find out what the consumer wants, or doesn’t 
want, and why. Demonstrators are also sent out to teach new 
uses for its products to classes of consumers, and to report back 
the information gathered. 

The Expanded Order. — The second part of the problem of 
administering knowledge is to distribute it to the persons within 
the organization who will use it. The strategic moment for 
information is when an order is given. It is certainly more 
profitable to forestall mistakes by ample information with the 
order, than to account for them with ample information in the 
report. Nevertheless, reports are probably more complete than 
orders. One of the accomplishments of scientific management 
is the expansion of the order to include a variety of information 
about the task, which the operative, who aims at a first-class 
performance, should possess, but which he cannot procure for 
himself. The order should aim to reveal to the mind of the 
operative whatever of elegance of means or refinement of art is 
known in connection with his task, so that something of intellec- 
tual significance shall rise out of it to arouse his interest, and give 
him ground for self-respect in his accompfishment. 
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Associated production, engaged as it often is in processes 
which are months away from completed utihties, expects men to 
be interested in directing their energies into a void, where they 
are lost to calculation for a week, or a month, or perhaps forever, 
except as remote inferences can be drawn from occasional pro- 
motions and discharges. Mr. W. H. Mallock^ has explamed 
that the work of the leader is to construct out of ideas a sort of 
go-cart m which weaker intellects can be wheeled along more 
rapidly than they could go with their own powers of locomo- 
tion. 

It is the leader^s privilege to interest, arouse, convince, bring 
to decision, stir from the paths of habit, guide, and sustain. He 
is to explode fallacies, supplement partial views, demonstrate the 
true nature of things, bring the future near, divide discouraging 
goals into practicable parts and, in general, lead out of bondage 
and through the wilderness into a land of promise. Adequate 
information sets up a court of reason, bamshes the harsh reign 
of Do this because I say so,’^ and substitutes a government by 
consent based upon permanently established, pubhc, and imper- 
sonal facts and principles. 

Full Information for the Worker.— The traditional avenue 
of all information passing to the ranks is the foreman. The 
more progressive employers are increasingly supplementing the 
work of the foreman by books of rules, bulletin boards, the 
introductions of the employment department, and house organs, 
as well as by the systematic instruction of vestibule training 
departments, apprenticeship courses and Americanization courses. 

The worker has a right to learn from his managers all that his 
intelligence craves with reference to the significance of the work 
he is engaged in, the relations of other workers or shops to him, 
and the character and extent of his company’s activities. The 
corporation is the economic family. The mdividual who joins it 
naturally wishes to know its history, the struggles attending its 
early growth, its notable achievements in war, its triumphs at 
expositions, its service in times of public disaster, its admims- 
trative and financial structure, the variety of its products, the 
range of activities carried on by its various departments, the 

^ Aristocracy and Evolution, W. H Mallock, N Y Macmillan, 1901, 
p 137. 



208 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


markets it reaches^ and its ideals of quality, or low price, or 
prompt service. 

The Committee on Economics for Employees of the American 
Management Association has said Since the study of applied 
economics is designated to create a better understanding between 
managers and workers, we believe that every company, as one of 
its first lessons in applied economics, ought to exhibit and explain 
to its employees its annual financial statement, showing assets and 
liabilities, its main disbursements, over-head, production and 
sales costs, its profits and losses, earnings or surplus. The doing 
of this will do more to develop understanding and cooperation 
than any other one thing, provided, of course, the statement 
safely can be shown to employees. If it cannot be shown, because 
it conceals or reveals some unsound economic policy, the question 
arises whether the management ought not immediately to set 
its house in order, clean out the skeletons, and let the light of day 
in on its business conditions and policies, and its industrial 
relations.^^^ 

Many employment departments now give to new employees 
a booklet with facts as to the company. Some of these books, 
issued by the larger corporations, present such a fascinating 
range of information that the new member may well feel as if, 
in joining, he were doing something almost as important as 
becoming the citizen of a new country. This printed information 
IS sometimes supplemented by introductory talks and by tours 
of the plant. The average factory worker is not the type of 
person who could have managed one of the traditional crafts. 
Nor would he be happy with the anxieties of management placed 
on his shoulders. In fact, it is usually a pitifully small amount 
of information about his environment and his duties that suffices 
to make him contented. 

Economic Problems. — ^An exceptional brooding mind here 
and there in the shop, however, will turn over the troublesome 
questions of economics, and find in them materials to feed the 
fires of resentment. Does not labor produce everything? If 
money does not breed, why should interest be paid*!* Isn^t there 
plenty of wealth in the world to pay much higher wages? How 

1 Teaching Econoroics through the E^lployee^s Publication, D. C. Van- 
dercook Industrial Management, May, 1925, pp 308-311 
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did rich men make their fortunes, if not by a kind of robbery? 
Do officers do any work? What do stockholders do, to deserve 
dividends? What about watered stock? Machinery replaces 
labor: the faster it rims the more men are out of work. There 
IS just so much to do: don’t work yourself out of a job. What 
advantage is there for the majority in the system of individual 
imtiative? Isn’t competition so wasteful that it ought to be 
abolished? These topics are exploited by trouble makers. The 
worker may very logically look to his employer for assistance 
in understanding the existing economic order, and in distinguish- 
ing between practical reform and destiuction. 

Knowledge and Morale. — ^As an organization increases in size, 
the problem of coordinating the activities of the parts, of reducing 
the friction and lag between headquarters and the ranks, and of 
creating among its members a condition of good morale, with 
devotion to the common undertaking, is increased in difficulty. 
One means of solving this problem is to educate each mdmdual 
more thoroughly, so that he assists in solving the problem of 
coordination in so far as he himseM is concerned, and so that he 
extinguishes friction within himself and becomes a driving force 
rather than a drag, and so, finally, that he rises to the conception 
of the larger whole, and lives in the light of a larger idea than he 
would have grasped otherwise. 

Professor William E. Hocking has written of knowledge in 
relation to morale in war. Knowledge bears a hke relation to 
morale m a business organization. “ Morale is at bottom a 
state of will or purpose: and the first factor m any mature human 
purpose IS knowledge, i.e., knowledge of the thing to be gained by 
the purpose, — the good to be reached or the evil to be averted, or 
both. Hence, in any development of mihtary morale the 
supreme worth of the aims of the war must be made the object of 
particular care. 

Nothing could be more powerful as a morale-making agency 
than the action of a nation which should, as it were, lay its 
cards on the table before its soldiers in training, and say, ‘ These 
are the data upon which our decision is based: this is the history 
of the case : these are the prmciples involved, judge for yourself.’ ” ^ 

1 Morale and Its Enemies, William E. Hocking, New Haven, 1918 Yale 
Umv Press, pp 150-151. 
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The Outside Point of View 

It may be appropriate for operatives, and for the lower ranks 
of executives, who are much immersed in details, to aim chiefly 
at ease and habitude in the handling of the intellectual aspects of 
their work. Such may desire to attain as great a degree of 
facihty in a restricted field as possible; and to that end may 
narrowly confine their attention. But the higher executive 
deals with problems which touch upon, and are determined by, 
a wide range of factors. His affairs may be much affected by a 
revolution m China, or an experiment being conducted in some 
college laboratory, or a method of administration being tried in 
some prison or hospital or army. He is called upon to view his 
problems broadly and to travel the boundaries of his enterprise. 
Normally, his function may be to make improvements along 
traditional lines; but suddenly his great duty may become that 
of precipitating revolutionary changes. Pie must beware of 
narrow habit-confined pathways; and must range widely with 
flexible, mquiring mind. To such an officer it is a vital matter to 
secure for his organization the fertility of the outside point of view. 

It is a matter of common observation that outsiders see with 
vividness and observe unconventionally. The traveler in a foreign 
country sees what the natives are too much accustomed to for atten- 
tion. Even the executive, back from a vacation, looks about for a 
few hours with a strange feeling of objectivity, and senses defects 
and limitations vividly. From a given body of knowledge within 
the mind, the number of useful inferences is limited. 

If a new body of knowledge be brought in, the flow of sug- 
gestions immediately begms again to pour forth This new 
knowledge or new body of experience may be brought into con- 
tact with the practice of an organization by bringing in the out- 
sider. Thus, the superintendent of another plant which has 
just installed a system of move-men with elevating trucks, may 
see vividly the defects of a plant he is visiting, in this particular 
phase of operations. An illuminating engineer may observe 
employees squinting in the face of glaring lights. A mechanical 
engineer may notice the idle over-run of machines. A doctor 
may take note of the bad air: a teacher may see men mishandled 
in the learning process, a fire insurance adjuster may notice the 
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bad elements of fire risk. All of these persons come with unusual 
bodies of knowledge, against which the things seen are projected 
in sharp relief 

A more difficult project is to increase the originality of one’s 
own thinking. In malang efforts to escape into a Tvorld of more 
profitable ideas, it should be noticed that there is a rule in scientific 
research, that all exceptional cases, either of condition or perform- 
ance, whether above or below the average, should be given special 
attention. Such cases arc special for the reason that the causes 
are imusual. The causes may be unusual in either promise or 
threat. This rule can be utilized in reverse order, for if exceptional 
circumstances can be found, they may be trusted to bring forth 
exceptional solutions. Used in this way the rule may be called 
the rule of stress. Where have good men been put under special 
stress? Where has it been particularly difiSicult to reach a satis- 
factory solution of some problem^ A fire department of a modern 
city may be studied for time-saving methods The lighting 
system of an art gallery, or a photographic gallery, or an operating 
room, may show improved eqiupment. The United States 
mints will employ exceptional precautions for preventing mateiial 
waste. The tram dispatching of a railway system may contribute 
ideas to other lines of industry A census office may help any 
large business in tabulation. 

In the search for new ideas an executive should examine 
practice in lines different from his own. A successful manufac- 
turer of men^s clothing avoids, during his vacation, those plants 
which are in his own line, and visits manufacturers of tents and 
sails, harness and leather goods, and the extremes of the needle 
trades, both fine and coarse. The executive should not be 
daunted by the idea that his technique is something special, so 
that those outside of Ins particular craft can give him no sugges- 
tions. The idea of the ‘S^ery special” is always a sign of insuffi- 
cient experience Techniques are not exclusive, even when 
mechamcal, as those know who have seen the sewing machine 
applied to a hundred kinds of work, or who have seen press work 
and forging dispossess the casting process from a considerable 
fraction of its field. Still less are manual processes exclusive 
Motion study and time study were carried from machine shops 
into sport, and revolutionized the calculations of baseball And 
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least of all is there anything exclusive in the nature of those prob- 
lems which have to do with the handling of human nature. 

The original mind is the one which travels more boldly about 
in the world of ideas than others, adding range of vision to 
thoroughness. Men differ not so much in their original mental 
powers as m their skill or good fortune m getting their minds 
upon the connections between important bodies of ideas, while 
others remain fastened upon some one stock of concepts. 

Peoblems 

Definitions in Administration. — Procure the best dictionary defini- 
tions for the following words 


Administrator 

Manager 

Premier 

Executor 

Cicerone 

Champion 

Leader 

Captain 

Exponent 

Guide 

President 

Superintendent 

Counselor 

Chairman 

Director 

Mentor 

King 

Kaiser 

Czar 


Maxims of War. — General Karl von Clauscwitz, the originator of 
scientific military instruction in Germany, in his book, On War, laid 
down the following principles 

The first and most important maxim which we can set before us is, 
to employ all the forces which we can make available with the utmost 
energy. 

“ The second principle is to concentrate our force as much as pos- 
sible at the point where the decisive blows are to be struck. 

The third principle is not to lose time. 

“Lastly, the fourth principle is to follow up the success we gain 
with the utmost energy 

To what extent, and through what general agencies, can a business 
executor employ these principles? 

Mature Reflection versus Sensuous Impressions. — General von 
Clausewitz, to whom reference was made in the problem above, in his 
“ Instructions to His Royal Highness the Crown Prince,’’ calls attention 
to the difl0LCulty of rational control in military leadership He says 

“ The sensuous impressions which come before us in the course of 
execution are more vivid than those obtained previously through mature 
reflection. They are, however, only first appearances of things, and 
those as we know, seldom correspond exactly with reality We are, 
therefore, in danger of sacrificing our mature reflection to first appearances. 
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“ Against this we must, therefore, arm ourselves, and place a firm 
rehance on the results of our own past mature reflections, in order to 
fortify ourselves by that means against the weakening impressions of 
the moment 

^ In this difficulty of execution a great deal depends on that certamty 
and firmness of our own convictions, on that account, therefore, the 
study of military history is important, because by it we learn the thing 
itself, we see the development of events themselves.” 

Can you recast the above ideas in terms of the problem of strengthen- 
ing rational control to use as a future guide, which confronts the young 
man who is fittmg himself to become a busmess executive? 

Friction and Resistance. — ^Upon the difficulties in the way of executing 
a plan in war, against which decision of character must be matched, 
von Clausewitz says '^Everything is very simple in war, but the 
simplest thing is difficult . . . Through the influence of an infinity 
of petty circumstances, which cannot properly be described on paper, 
things disappoint us, and we fall short of the mark. A powerful iron 
will overcomes this friction, it crushes the obstacles, but certainly the 
machine along with them We shall often meet with this result. 
Friction is the only conception which in a general way corresponds to 
that which distinguishes real war from war on paper. Theoretically, 
all sounds very well the commander of a battahon is responsible for the 
execution of the order given; and as the battalion by its discipline is 
glued together into one piece, and the chief must be a man of acknowledged 
zeal, the beam turns on an non pm with little friction But it is not so 
in reality, and all that is exaggerated and false m such a conception 
manifests itself at once in war The battahon always remains composed 
of a number of men of whom, if chance so wiUs, the most msigmficant 
IS able to occasion delay and even irregularity. 

" This enormous friction, which is not concentrated, as in mechamcs, 
at a few points, is therefore everywhere brought mto contact with 
chance, and thus incidents take place upon which it is impossible to 
calculate As an instance of one such chance take the weather. Here 
the fog prevents the enemy from bemg discovered m time, a battery 
from firing at the right moment, a report from reaching the General; 
there the lain prevents a battalion from arriving at the right tune, 
because instead of for three it had to march perhaps eight hours the 
cavalry from charging effectively because it is stuck fast m heavy ground. 
. . Activity in war is movement in a resistant medium ” 

To what extent does the conception of friction apply to industry? 
What various things can an executive do to minimize it and to allow 
for it? 
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Administration under Uncertain Conditions. — What methods should 
an executive follow, and what qualities of mind should he cultivate in 
himself, when it is necessary to work where there is much uncertainty 
as to the state of affairs and as to the real factors of the problems in- 
volved? 

Reference . — ^Karl von Clausewitz, On War, Book I, Ch III. 

Preliminary Preparation. — ^As a study m the application of the admin- 
istrative principle of prehminary preparation, present a statement of 
the manner in which Fridtjof Nansen prepared for his polar expedition 
in 1893-1896 m the Fram. 

Reference — ^Fridtjof Nansen, Farthest North, N. Y , 1897. Harpers, 
Vol 1, Ch. II, Preparations and Equipment 

Supplement this report by a statement of what actually took place 
on this expedition See articles Nansen,’^ and Polar Regions ” in 
Encyclopaedia Britannica. 

Objectifying of Functions. — Mr Frank B. Copley, in his biog- 
raphy of Frederick W. Taylor, N. Y., Harper and Brothers, 1923, 
Vol I, pp 268-269, gives an account of a system devised by Mr Taylor 
to insure the proper lubrication of machines. Study this system and 
deduce the geneial principle of administration of which it is an illustra- 
tion Can you give instances of the use of this principle m shop practice, 
in railway operation, in automobile equipment, or elsewhere*^ 

Non-Financial Incentives. — Mr Robeit B Wolf, when Manager 
of the Spamsh River Pulp and Paper Mills of Sault Ste Mane, Ontario, 
achieved exceptional results in the production of sulphite pulp In 
his paper, entitled ^^Non-Fmancial Incentives,’^ published by the Am 
Soc of Mech Eng in 1918 (No. 1673), Mr Wolf explains the methods 
used by him in the management of the men who were m control of the 
pulp digesters Report as to the methods employed, and frame defini- 
tions of the administrative principles employed. 
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CHAPTER X 


MORALE AND LEADERSHIP 

Mokale ^ 

In any group of persons, closely associated m an undertaking, 
there takes place a gradual exchange of ideas and a harmonizing 
of mood which results m the formation of a common or group 
attitude. If the final opinion, which is blended out of many 
contributions, is one of endorsement of the functions and the 
organization, and there comes into existence a clear conviction 
of the rightness of everything — the leaders, their aims, and them- 
selves — then a moral force is generated amongst them which 
expresses the energetic concurrence of their wills. This force 
IS morale It is a manifestation, as it is a measure, of their 
strength, dependability, pride, confidence, and devotion. It is a 
philosophy of the group for them an ethical imperative Having 
reference particularly to war, Professor William E Hocking has 
framed a definition as follows Endurance, the initiative, the 
power of sacrifice, the loyalty, the ability to subordinate personal 
interest and pride, the power of taking the measure of the event, 
of discounting the unfavorable turn, of responding to frightful- 
ness with redoubled resolution rather than with fear, of appreci- 
ating the real emergency and rising instantly to meet it. It is 
these qualities of mind and character which, in the ensemble, go 
by the name of morale ” ^ 

When a group can endorse its leaders as capable and con- 
siderate, its methods as efficient, its policy as fair, and its ultimate 
aims as something right and worth while — something with a 
thrill — morale appears. In it everything is summed up: the 

1 This IS the French word, pronounced mo-rall' 

2 Morale and Its Enemies, William E. Hockmg, New Haven, 1918. 
Yale Univ. Press, p. 8 
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administrative organization, the orders, the rewards, the tasks, 
the leader, and the ranks This final judgment is a resultant 
the sum of all the positives minus the negatives 

The Appraisal of the Leader. — More than anything else, 
morale is a judgment of the leader. Have his orders been clear 
and consistent Has there been an evidence of planning, and of 
painstaking effort to get the work done in the best manner‘s 
Respect for the ability of the leader will not long be given on 
faith events must soon prove it to be deserved The leader 
will also be judged as to his devotion to the cause Has he shown 
respect for other officers, refrained from disparaging remaiks 
about those m higher authority, endeavored to uphold the dignity 
of the organization, and tried with good-will to carry out the 
objects set for accomplishment 

With leference to the leader’s attitude towaid themselves 
and then wclfaie the rank and file will watch with anxious 
scrutiny Does he take pains to know what they do and suffer‘d 
Are there many little incidents which testify to his uncanny way 
of keeping track of everything that affects them*? Is he alert 
to prevent hardships*^ Men and women of mtelhgence do not 
wish, unnecessarily, to labor under fatigue, nor endure uncom- 
fortable conditions, nor bear exposure The soldier m an exposed 
bivouac, the servant on a hard bed in a hot chamber, the factory 
opeiative with cold feet on a concrete floor, will brood over the 
question of the justification These things can be endured, even 
cheerfully, if they are necessary to achieve something worth 
while It is not that men want ease, but that they want their 
labors to count They demand of their leaders, as the price of 
respect, that their efforts and suffermg shall be spent with 
econom^y. All the circumstances which throw light upon this 
matter are of special importance 

If the leader has himself risen from the ranks, the operatives 
will enjoy telling of his work as a messenger boy or a blacksmith’s 
helper. These stories increase faith that the management under- 
stands their point of view. Hence the importance of any actions 
of the leader, short of abandoning his own proper work, which 
identify him with the rank and file 

Whether or not Napoleon ever carried the gun of a sleepii g 
sentinel, the story cheered the hearts of thousands of soldiers 
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That Caesar once seized sword and shield from a soldier and 
fought m the ranks, as an example to his men, was never forgotten 
by them. The fact that Philip Armour, after he had become a 
great Captain of Industry, once stopped m a department of his 
establishment, took off his coat, and cut meat at the block, 
meanwhile telling of his early days in Milwaukee, gave rise to a 
story which influenced all of his men who heard it. When Stone- 
wall Jackson put away the fine uniform presented to him by his 
officers, and appeared again in the familiar faded and worn smt, 
he was greeted with cheers and tears by his troops. These things 
all became symbohcal acts: symbolical that the leaders under- 
stood the labors of their men. 

A conception of the devotion to the welfare of his men, which 
should characterize a good military leader, is given by Lt -Col 
Lincoln C. Andrews: A good leader is as one with his men, he 
speaks their language, he shares their blessings and their hard- 
ships, he is jealous of their name, he defends their sensibilities 
and their rights in the larger organization, m fact he is the 
recognized guardian of their welfare, physical and mental, as 
individuals and as a group. He becomes their hero and is affec- 
tionately nicknamed. Making camp after a hard march, he will 
not accept an invitation to lunch while his men go hungry await- 
ing a delayed wagon; he would not take shelter while his men 
lay out in a storm. He would be the first to question the fairness 
of the action of an outsider that seemed to work injustice to his 
group, or to one of them. If supplies are short, he goes and learns 
why, and remedies it if possible. He sends an ailing man to the 
doctor and follows up the case with interest, as would a foot-ball 
captain follow up the treatment of a member of his team during 
the season . . . He must be not only a disciplinarian and a 
psychologist, but something of a doctor, a cook, a tailor, saddler 
and cobbler, a veterinarian and a blacksmith He will follow 
up his men like children, and see that they are properly clothed, 
fed, rested, entertained, kept in health and spirits, giving freely 
of his vitality that he may reasonably demand tremendous exertion 
from them when the opportunity offers.^' ^ 

The Appraisal of FeUow Workers. — A second element m 

^ Fundamentals of Military Service, Lt Col Lincoln C Andrews, Phila- 
delphia, 1916 Lippincott, pp. 20-21. 
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morale is confidence in fellow workers and in one's self. It is 
important m factory management that the formation of morale 
should not be hindered by bringing m persons whose charactei 
unfits them for the searching test of a highly socialized form of 
activity. As we have already noticed, m the discussion of dis- 
criminating awards, it is essential for the leader to use every 
means to strengthen the hands of the loyal and undeimme the 
influence of the disloyal. An employee, who foims a member of 
a gang with a gioup task, and has not confidence that others are 
doing their pait, works with divided attention, from the neces- 
sity of watching them and he works with restrained energies, 
from the necessity of regulating his pace to avoid doing their 
work for them. 

Morale is not only a matter of confidence in others, but in 
one's self as well. This confidence is only to be secured through 
experience. In spite of all the conceit in the world, everyone 
has misgivings of himself, until he is put to the actual test 
''Opportunity,” says La Rochefoucauld, ''makes us loiown to 
others, but more to ourselves ” Experience, theieforo, of hard- 
ships endured together, and of successes achieved togethei, welds 
a working force into a moral power Each is pioved to the other 
each knows what he himself can do. 

The Appraisal of Aims. — ^A third element m morale comes from 
the feeling that the individual task is worth while, and that it is 
a part ot a larger achievement which is worthy to be proud of 
This has been touched upon in discussing rewards, and also in 
considering the distribution of information within an organization 
A business has not only the responsibility to sell its products to 
the consuming public, and its credit to bankers and investors, 
but it has to " sell ” its jobs to the employees who perform ser- 
vices for it Is there some interestmg trick of skill in the work 
which not everyone can master? Is there a close connection 
between regularity and the operation of an expensive machine 
in the next department? Does an omission in an invoice mean 
that a contractor will be held up on some job for want of an 
omitted part‘d Does an error in assembling mean that a child 
will weep at the edge of the pond, because his skates will not 
work^i^ 

The New England Telephone and Telegraph Company has, 
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for years, been interpreting in its Telephone Topics the signifi- 
cance of the work of the girl at the switchboard They wish her 
to realize that, at any moment, she may play a leading role in a 
dramatic episode. The many cases which have been published 
m full detail reveal the variety of human needs, and the tragedies 
and comedies of everyday life. In one case at Gleasondale, a 
telephone is installed m the night, through mud and underbush, 
for a sick man. In another a woman taken with a hemorrhage 
m a house alone at night, m Amesbury, mumbles a few words 
through the telephone and the operator, with the aid of the police, 
secures assistance. Again it is a man on a farm alone, near Mil- 
ford, N. H , who breaks his leg m his barn, crawls to the house, 
knocks off the receiver with a stick, calls for aid: and the operator 
does the rest. At Amesbury again, in the dead of winter, an 
operator found a runaway horse and a driver m danger of freezing 
to death, by calling up all the numbers of several farm lines. 
At Brockton a supervisor worked for seven hours to locate and 
get important information to a member of a traveling quartette 
At Chelsea a telephone was mounted on a board and slipped 
through a window into the house of a scarlet fever patient A 
girl who took poison by mistake at Portland was saved with five 
minutes of leeway. These revelations read month after month 
have attracted a superior class of persons into the service, and 
have changed the attitude of the girls at the exchanges toward 
their work. 

The quality of the total achievement aimed at by an organiza- 
tion is shed, m some degree, upon all the tasks which compose it. 
How important it is, then, that everything in it which possesses 
the power of appeal should be made known ! It is a rule of con- 
duct that everyone desires to link himself with a great cause. 
Is the project as a whole '^something big^'? Does it square with 
what men consider fair and right, so that the employee can 
‘Hook the world squarely in the face 

A rule of logic is that the value of things is only revealed 
when they are stated in terms of their most significant meanings 
Henry Ford told his salesmen that they were not selling auto- 
mobiles but transportation. Mr. Houston Lowe, President of 
Lowe Brothers Company, told his salesmen m convention 
“ First, it is your business to sell. That is understood. But 
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what IS it you are to selP Why, you are to sell paints, varnishes, 
and so on Yes, of course. But these things are merely instru- 
ments. The fundamental thing is that you are to sell ideas, 
ideas of beauty, of health, of economy, of prosperity, of service.” ^ 

Effect of Morale on the Ranks.— Morale is a judgment of 
comprehensive character. It emerges gradually, as order is seen 
to succeed order to some purpose, as circumstances at first mis- 
understood are seen later to have a reason, as with the unfold- 
ing of events it is mcreasmgly apparent that a master plan under- 
lies everything, and as success follows success. The resultmg 
confidence is not only a sense of power in use, but of power held 
in reserve It is the sense of the latter that gives coolness in 
the face of apparently unsurmountable difficulties. It is success 
that feeds confidence; and power derives from power. The dif- 
ference between a success and a failure,” Mr. Arnold Bennett 
tells us, IS often so slight that a reputation for succeeding wiU 
ensure success, and a reputation for fading wnll ensure failure.” ^ 

The members of a successful group wffil have pride in their 
organization Its name will come to have a challenge, as the 
Iron Brigade, The Coldstream Guards, The Death’s Head 
Huzzars There may be a mascot: a dog, a monkey, or a don- 
key,— any symbol, only so that it is ugly enough to make clear 
that it IS not prized for its own sake. Old Abe, the eagle mascot 
of the Iron Brigade of Wisconsin during the Civil War, w^as 
protected with loving care by the men. And when he died, his 
stuffed body was placed in the capitol buildmg at Madison. 

There will be bragging, and stories of achievements for all 
newcomers. Pride may be so sensitive that any slur will be 
unsafe. Conduct will be ruled with reference to the honor of the 
organization: that being condoned which glorifies it (as the 
practice duels of German student organizations) and that 
reprobated which disgraces it All tasks become worth while if 
for the organization, for they become irradiated with a light 
which is reflected from the esteem in which the organization is 
held In this way discipline will become self-enforcing. To 

^ Three Things Learned from 50 Years m One Business, Houston Lovre 
American Magazine, October, 1919 

2 Mental Efficiency, Arnold Bennett, N Y , 1911 G H. Doran Co , 

p 102 
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this point General Sherman referred, when he said: Too many 
court-martials in any command are evidence of poor discipline 
and inefficient officers/' To an organization with morale, men 
of spirit will be attracted. It will be possible to grade up with 
high-class recruits, and so continue high records. 

As successes strengthen, so failures weaken. But, as morale 
is of slow growth, it will not at once be destroyed by hardships 
and defects. Indeed, a defeat in the popular estimation may be 
known to those on the inside to be only nominally so. A defeat 
may be nearly aU success. The individuaFs part in it may have 
been a success. The defeat may have been due to some incal- 
culable element: a mere buffet of fortune, which men of character 
must learn to endure. The self-control of the force imder stress 
may have been a triumph. Defeat may be a teacher of an 
ensuing success, for as Jacob A. Riis said: Some defeats are 

merely installments of success." If the failure to win is seen not 
to be the fault of the leaders, and if it does not extinguish any of 
the attractions of the aim, morale may be little influenced by it. 
Such was the morale of the Confederate army under General 
Lee, during the closing period of the Civil War. Although ragged 
and barefoot, underfed and out of ammunition, these soldiers 
protested against the final surrender. Lee lost no particle of their 
confidence because of reverses and ultimate defeat. 

The Effect of Morale on the Leader. — Morale controls the 
leader m his leadership, for it gives him either a better or a worse 
instrument. All leaders do chiefly what they can, rather than 
w'hat they wish. They dare not ask more than their men will do. 
If an organization be low in its morale, the leader finds that his 
struggles with apathy, delay, carelessness, forgetfulness, quarrel- 
ing, recrimination, absenteeism, and covert opposition, wear 
him down, and leave little strength for the larger aspects of his 
work. If his motives are everywhere misunderstood, and he 
is not given the benefit of the doubt, and’ he can only make good 
his high turn-over of men with the crooked sticks refused by 
others, he will fear to put his organization to any real test. 

But, if a leader has built up an organization to a high morale; 
if he has a picked lot, in fit condition, high in spirit, proud of their 
record, and fast in execution; if he knows that they will vigor- 
ously carry out his ideas, and put the best interpretation upon 
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dubious circumstances, then a world of possibilities opens befoie 
him, and plans become practical expedients w^hich otherwise 
would be mere dreams. He can now with safety exercise daring, 
and use a free hand m adopting unusual measui’es. And so his 
efficiency is greatly increased, and he can rapidly pile results one 
upon another. Such a leader we may admire, and of hiTii w'e mav 
say, “ What imagination and what fertility of invention 
It w^ould be more pertinent to say, “ ^at preliminary study 
to perfect his organization! What consistency in the quiet period 
of training! What months and years of devotion to his men, 
to have built up such a power in them that he can use them in 
this dramatic way! ” 

Admiral Sims’ Rules. — In conclusion upon the subject of 
morale, w^e offer the rules formulated for military leaders by Vice- 
Admiial William S Sims, TJ. S. N It wull be observed that the^ 
weight of the counsel hears upon the simple but essential funda- 
mentals of handling human nature 

“ 1 Always let your general mission be understood 

2 Invite suggestions and consider them carefully 

3 Hold conferences for this purpose 

4 Make use of competitions where practicable. 

5 Explain the necessity for constant drill 

6 Be suie you Imow thoroughly the subject of all your instruc- 

tions 

7 Encourage your men to come to you for information on any 

subject, and take pains to look it up and supply it 

8 Tram your men in initiative by ' putting it up to them,' on 

all proper occasions 

9 When you have inspired loyalty m all your men, more than 

half your troubles will be over 

10 Maintain disciplme with the mmimum reference to higher 

authority 

11 Alw’^ays be considerate of inexperience. 

12 Be absolutely just in all your dealings with your men 

13 Avoid harshness in manner or in methods 

14 Never destroy or decrease a man's seh-iespect by humiliating 

him before others 

15 Do not let the state of your liver influence your attitude tow ard 

your men 

16 Do not inflict severe reprimands for minor faults. 
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17 Remember that the purpose of all forms of punishment is 

correction — correction of the offending individual and a 
warning to others similarly situated 

18 Before you take any action, or adopt any line of conduct, 

consider carefully its effect upon the man’s loyalty, upon 
the development of his character, and its effect upon the 
discipline of the organization 

19 Remember that every single one of your official acts exerts 

a certain influence one way or the other 

20 Avoid hostile criticism of authority, or even facetious or 

thoughtless criticism that has no hostile intent.” ^ 


Leadership 

The slightest study of business conditions will satisfy anyone 
capable of foimmg a judgment that the personal equation is the 
most impoitant factor m a business operation, that the business 
ability of the man at the head of any business concern, big or 
little, IS usually the factor which fixes the gulf between striking 
success and hopeless failure ” This sentence from President 
Roosevelt’s message to the 57th Congress gives expression to 
the idea, sufficiently manifest from the discussions of the several 
preceding chapters of this book, that the work of the executive, 
and especially that higher form of it which can be designated by 
the word Leadership,” is a genuine achievement, calling for 
well-balanced and full-fledged men and women of talent 

Stated in a sentence, the functions of the chief executive of a 
business are, first, to cooperate with the stockholders and directors 
of his organization in determining what shall be the major objec- 
tives of the organization, second, to interpret these general 
aims into the terms of specific tasks which must be performed 
by the major departments; third, to select, empower, super- 
vise, counsel, harmonize, stimulate, and appraise the departmental 
chiefs, keeping ever before them the general plan to which they 
are contributing 

There are presumably as many different kinds of leadership 
as there are persons in executive positions. Some leaders will 

^Military Character, Vice-Admiral William S Sims. Journ R. U. S. 
Institution, Nov , 1917 
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work with large units ruled by system; others with small units 
animated by personal loyalty. Some will give wide freedom to 
subordinates others will measure out narrow portions of author- 
ity with exactitude. Some will puU associates by friendship: 
others Will push by the propulsion of punishment. Some will 
^, im at personal gam: others will sink themselves m a common 
cause. One person cannot successfully use exactly the methods 
which fit a different personality, in which qualities are present 
in quite different proportions. The great reliance of all, for 
guidance upon the highway of leadership, lies in the body of 
principles which constitutes the backbone of the art of adminis- 
tration These rules represent a calculus of probabihties in 
dealing with human nature Each individual must learn how 
to apply them by means of mechamsms and specific policies which 
are suited to his own personality. 

Force of Character. — Many discerning minds have endeavored 
to construct an adequate description of a certam undefinable 
something, found in the make-up of an individual here and there, 
which gives the possessor an advantage in claiming and holding 
leadership of the personal type. The eye of command,^’ or weight 
of personality, or capacity to produce the sensation of mass of 
power, will be largely the gift of nature. But other quahties, 
difficult to distinguish from them, may be developed or intensi- 
fied by experience and confirmed by success Such success may 
be due to qualities not at all dramatic, nor connected with any- 
thing physically imposing, such as persistency, intensity of ambi- 
tion, concentration, or a steady sense of duty. And yet the 
results may be written partly on the physical person, in the form 
of a personal ascendency, a decision of manner, a sternness, a 
crisp brevity, an atmosphere of confidence, and an expectation of 
being obeyed, which seem to give an external measure of the 
power coiled up within the brain. 

The natural and the acquired qualities have been blended m 
Professor William E. Hockmg^s account of the military leader 
If a leader has by persistent study and effort mastered his 
situation, and he has within himself resolution, an undismayed 
and undefeatable determination to win, he will through his eye, 
through his voice, through his gestures, through the substance 
of what he says, through absorption in his work and belief in his 
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mission, infuse his own state of mind into his men/’^ Modern 
science and system have made ample room for persons without 
these natural endowments, and who by virtue of keen intelligence, 
capacity for diplomacy, immense industry, or moral force may, 
indeed, far surpass the possessors of them. But if nature has 
not given them some commanding physical sign, they will suffer 
a disadvantage in personal contacts, and will be obliged to prove 
their way more laboriously. 

Power of Decision. — ^There are two supreme tests of leadership. 
The first is the possession of the power to make a clear decision. 
The second is the power to maintain this decision; and to force 
an organization to follow a consistent line of action. The first 
of these qualities we shall speak of as decision, or the power of 
decision; the second as tenacity, or tenacity of purpose 

Preliminary to decision is the perfecting of judgment upon 
the facts. Napoleon once wrote to Josephine, I have a master 
without pity, it is the nature of things.” Of Wellington, Fortes- 
cue said, The great gift which Wellington possessed was the 
ability to see things instantly as they were* his great quality 
was that he never lost his hold on facts, never evaded them, 
always faced them.”^ 

The business executive, like Cromwell, may seek advice, and 
accept such parts of it as he can assimilate with his own thinking. 
Wherever disciplinary power is lodged, there will be those near by 
who have a reason for suppressing or coloring facts. The execu- 
tive must have the ingenuity to cut his way through any web of 
silence which may be woven around him. If he is wise he will 
not be like the prince, of whom Pascal related that he did not 
hear the truth, because he hated those who told it to him, and 
visited his displeasure upon them ^ The supreme test of open- 
mindedness will be the executive's ability to learn the truth 
from disagreeable sources: to pick it calmly out of an irritating 
criticism, to discover it in a reprimand, to learn it by comparing 
himself with some one of whom he has cause to be jealous It 

1 Morale and Its Enemies, William E Hocking, New Haven, 1918. 
Yale TJmv Press, pp 140-14:1 

2 Bntish Statesmen of the Great War, John W Fortescue, Oxford, 1911 
Clarendon Press, p 248 

® Thoughts, Blaise Pascal, N. Y., 1910. Collier and Son, Ch. III. 
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pays to put one’s self at the point of view of the opposition for 
all the truth is not always on our side! And it pays to state an 
opponent’s case as strongly as possible to him, as an element of 
persuasion, for a laige pait of the enmity in the world comes from 
the conviction of men that they are not xmderstood by those 
who oppose them. 

Having gathered and digested the facts, and matured opinions, 
the executive now comes to the heart of his function— the act of 
deciding upon the course of action to be taken. He must dress 
away details, force matters up to their principles, concentrate 
attention, and set his intelligence firmly upon the few crucial 
determinations which iie at the heart of the matter. All doubt 
and unclearness cannot be banished from himian affairs, but the 
executive must act even if there is danger, when greater danger 
lies in inaction. At this point the executive may feel himself 
a double natuie. one consciousness within him holding it shame- 
ful to vacillate, and applying the goad to the other which quivers 
with diead at the thought of possible disaster And so the leader 
summons his courage for the great resolve, takes the risk, makes 
the adventure, and coolly, wisely, and deliberately casts the die. 
In this act, proportionally to the gravity of events, the strength 
of soul ” is required, of which Napoleon spoke People rarely 
have an idea of the strength of soul it requires to deliver, after 
full reflection on its results, one of those great battles on which 
depends the fate of an army, or a country, or the possession of a 
throne And few generals are diligent in seeking battle, although 
without it no decisive results can be gamed.’’^ 

And now, — having a program — the executive’s chief business 
IS to make the action of his organization as strong as possible m 
it Into this work all his energies should go. To remain ponder- 
ing over doubts means that his precious nervous force is flowing 
away without doing useful work His duty is to exterminate 
doubts, and perfect within himself an invincible clearness and 
firmness of conviction. 

Aids to Decision. — If the circumstance^ upon which a decision 
is required appear so diverse and confusing, and so nearly 
balanced m their pull in a variety of directions, that they cannot 

^ Napoleon, Theo A Dodge, Bostonj 1904-07. Houghton MifHin Co , 
Vol IV, p 686 
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be compassed m an act of decision, the executive must take 
steps to reduce his problem to manageable proportions It is 
well for him now if he is firmly convinced of the truth that in 
most affairs the essential matters are few, and usually not diflficult 
to judge One characteristic of great leaders is that matters 
appear to them simple. They so completely forget details, and 
so clearly classify considerations into principal and secondary, 
and so confidently rest upon a few great principles, that their 
effort seems easy, and their minds appear to be unembarrassed. 
This IS a great marvel to the inferior mind, which cannot evaluate 
so clearly, and which, therefore, is burdened with a multiplicity 
of considerations, alj of which seem equally vital. 

The object of the leader in gathering information on any 
proposition is not to collect every conceivable fact pertaining 
to it, but to get a sufficient grasp of a few really vital matters 
The leader should be intelligent, but not too nimble nor imagina- 
tive in exploring every minor difficulty. Mr. John H. Williams 
has said bluntly. “ I remember as a boy wondering why so 
many seemingly stupid men are successful. I know now it is 
because although they see only one thing, they see it clearly 
and prosecute it aggressively Smglemindedness has made more 
men than it has ruined 

More in detail, Von der Goltz explains the vice contrasted with 
singlemindedness. Highly intellectual natures readily adopt a 
universal theory, which is prejudicial to successes within the 
narrow sphere of active service They penetrate too deeply, 
as a rule, into the true nature of things, and discern more sharply 
than others risks and dangers. Then follows doubt, that destroyer 
of self-confidence and that arch-foe of all success. . . . Fred- 
erick was right in peremptorily forbidding his generals to hold 
a council of war. That clever discerner of men knew full well 
that the only result ever gained thereby is a majority for the 
' timid party ^ The intelligence concentrated m a council of 
war IS wont to be productive of no other advantage but this — 
that there all the weak points of an army are carefully brought 
out, and proofs adduced to show how dangerous all action m the 

1 Policies and Methods of the Chief Executive, John H Williams, Bulletin 
Taylor Society, April, 1923, Vol 8, pp 53-58 Also in The Modern Execu- 
tive, Daniel Bloomfield, N Y , 1924 Wilson, pp 71-85. 
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field is By this, the will of the general becomes only still more 
disqiiieted and weakened; and a ^council of war ^ has become 
an ominous word, the sound of which, as a rule, is eqmvalent to 
capitulation or defeat 

A second aid to decision is to have a firm grasp upon the prin- 
ciples of organization and administration, and especially upon 
that part of them which interprets the operations of human 
nature m the mass. This will come from the interpretation of 
one’s own experience, and from the study of the methods of the 
great leaders of the past in statecraft, war, diplomacy, and busi- 
ness. Observation should be directed chiefly to discover strength 
rather than weakness. One should study the sources of power — 
the virtues, the things which move and control ideas, the positive 
rather than the negative side of things — realizing that all things 
exist by reason of their virtues rather than their faults. 

A third aid to decision is to keep the proposed program as 
simple as possible Not too large a program should be proposed, 
which will strain the resources available. Not too many different 
lines of effort, so that one must be continually changing work 
and losing momentum, and laboring with the hasty preparation 
characteristic of scattered aims. Nor should the proposed 
program be so intricate, and depend upon such exact coordina- 
tion of parts, and such nice adjustments of time, that unusual 
intelligence and experience are reqmred to achieve it, and any 
slight miscalculation or delay or failure of a part will wreck the 
whole enterprise. Nor should the attempt be made to project 
a plan so far into the future that the calculation becomes largely 
guesswork 

Anything which works economy of nervous energy will pro- 
mote sufficiency at the point of decision If the leader have a 
well-trained will, able flexibly to turn without anger or aversion 
to any necessary task, inner friction will be reduced. If there 
has been cultivated mcisiveness of thinking and conciseness of 
speech, the leader will have the habit of going straight to the 
heart of things, and he will have a noind stored with clear, usable 
knowledge. If the proposed policy be one of vigorous initiative, 
it will be simpler and more coWent, and more easily planned for, 

1 The Nation in Anns, Freiherr von der Goltz, London, 1914 Hodder 
and Stoughton, pp. 48-49 



230 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


than one of lesting passive and responding to the chance develop- 
ment of outside forces. Promptness economizes nervous energy 

It will be an aid to decision if the executive be experienced 
in testing the soundness of his ideas. One test of soundness is 
clearness and distinctness: another is constancy of conviction 
through varying moods: still another is like valuation in other 
normal minds. The pragmatic test of ideas is: have they 
worked, and do they work? It will also prove an aid to decision 
if the leader understands that complex judgments are best 
matured in the subconscious mind, rather than artificially 
fabricated as the result of a process of conscious reasoning 
When the mind is properly charged with clear ideas, the filaments 
of brain tissue, in a hidden and mysterious process, make innumer- 
able couplings, and at last send through into consciousness an 
opinion. The act of decision is, strictly speaking, not an act of 
judgment, but the act of deciding to adopt onc^s judgment, as 
the rule of action. 

Finally, whatever will aid the leader to attain a degree of 
confidence in himself, appropriate to what he can justify in action, 
will strengthen in him the spirit of resolve The philosopher 
Nietzsche, states the need of self-confidence. “ In general, few 
men have belief in themselves* and of those few some are endowed 
with it as a useful blindness or partial obscuration of intellect. 
The others must first acqiure the belief for themselves: every- 
thing good, clever, or great that they do, is first of all an argument 
against the sceptic that dwells in them: the question is how to 
convince or persuade this sceptic, and for that purpose genius 
almost is needed.^^^ Hence the value of success, and the wisdom 
of concentration of energies sufficient to secure it. 

Tenacity of Purpose, — The second test of a leader is his 
tenacity of purpose in putting through his program in spite of all 
opposition and discouragement, short of that which would clearly 
foredoom it to failure. When a leader has made his decision, 
and has inaugurated his plan, he is not released from anxiety 
In fact he may enter upon a program of anxieties. All action is in 
a resistant medium: all forward movement is accompanied by 
friction. Energy must constantly be poured in* and from it 
there will be subtractions for delay, misunderstanding, ignorance, 
^The Joyful Wisdom, Friedrich Nietzsche, Ch IV. 
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and accidents. The resultants of the forces, when many persons 
are involved, can never be calculated far in advance, and never 
calculated with exactitude. As Paley has said, “ A common 
misunderstanding is that authority is pleasant and submission 
painful. It would be nearer the truth to say, ^Command is 
anxiety: obedience is ease.’ 

Of the strength of character required for leadership in war, 
von Clausewitz gives us an idea, “ That the conduct of war is 
very difficult is a matter of no doubt; but the difficulty is not 
that special learning, or great genius, is required to comprehend 
the true principles of conducting war; that can be done by any 
well-organized head, -with a rmnd free from prejudice, and not 
altogether ignorant of the subject. 

“ The great difficulty is to adhere steadfastly in execution 
to the principles which w^e have adopted 

The whole conduct of w^ar is like the action of a complicated 
machine, with an immense amount of friction; so that combina- 
tions which are easily made on paper can only be earned into 
execution by very great exertion. 

Therefore the fiee will, the mind of the general, finds itself 
impeded m its action at every instant, and it requires a peculiar 
strength of mind and understanding to overcome this resistance 
By this friction, many a good idea is lost, and we are obliged to 
lay down a plain, simple scheme, when by a somewhat more com- 
plicated one greater results might be attained ” 

Again, of leadership in war, which has points of similarity with 
leadership m industry, von Clausewitz says: In war, more than 
anywhere else in the world, things happen differently from what 
we had expected, and look differently when near fioni what they 
did at a distance. With what serenity the architect can watch 
his work gradually rising and growing into his plan^ The doctor, 
although much more at the mercy of mysterious agencies and 
chances than the architect, still knows enough of the forms and 
effects of his means. In war, on the other hand, the Commander 
of an immense whole finds himself in a constant whirlpool of false 
and true information, of mistakes committed through fear, 
through negligence, through precipitation, of contraventions of 
his authority, either from mistaken or correct motives, from ill 
will, true or false sense of duty, indolence or exhaustion, of acci- 
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dents which no mortal could have foreseen. In short, he is the 
victim of a hundred thousand impressions, of which the most 
have an intimidating, the fewest an encouraging tendency. By 
long experience m war, the tact is acquired of readily appreciating 
the value of these incidents: high courage and stability of char- 
acter stand proof against them, as the rock resists the beating 
of the waves. He who would yield to these impressions would 
never carry out an undertaking and on that account perseverance 
in the proposed object, as long as there is no decided reason 
against it, is a most necessary counterpoise Further, there is 
hardly any celebrated enterprise in war which was not achieved 
by endless exertion, pains, and privations, and as here the weak- 
ness of the physical and moral man is ever disposed to yield, 
only an immense force of will, which manifests itself in persevei- 
ance admired by present and future generations, can conduct 
us to our goal.’’^ 

And if the leader listens to a multitude of counselors, so that 
to the testimony of his own fears there arc added the predictions 
of disaster made by others, and the suggestions of associates 
for remodeling his program, the situation may become desperate 
indeed Von Moltke testified to this “ But surround a com- 
mander with a number of independent men — the more numerous, 
the more distinguished, the abler they are and the woise it will 
be — ^let liim hear the advice now of one, now of anothei , let him 
carry out up to a certain point a measure judicious in itself, then 
adopt a still more judicious but different plan, and then be 
convinced by the thoroughly sound objections of a third adviser 
and the remedial suggestions of a fourth, — it is a hundred to one 
that though for each of his measures excellent reasons can be 
given, he will lose the campaign.”^ 

But, it may be asked, should not the leader be open-minded*? 
Openmindedness is a virtue the conception of which is chiefly 
fixed for us by the experience of those engaged in philosophical 
speculation and in scientific research For such persons, the 

^ On War, General Karl von Clauscwitz, London, 1911 Paul, Trench, 
Trubner & Co , Vol I, Book III, Ch VII, pp 191-192, and Appendix 
Instruction to His Royal Highness the Crown Prince, Vol III, p 222 

2 Moltke^s Militarische Werke, Gruppe III, 3 Teil, quoted by Spencei 
Wilkinson in ^^The Brain of an Anny,'' London, 1890. Macmillan 
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abandonment of an hypothesis for something nearer to the truth 
IS always m order. But an executive is in an entirely different 
position When a plan is under way he has entered upon a series of 
dependent sequences, to break which means to lose a large pait 
of the investment of energy and property which has gone into the 
making of the preceding steps. For him a change of plan to fit 
new facts has the significance of the popular phrase, Changing 
horses in the middle of the stream.” To change a plan after it 
IS once under way is to incur a certain loss, the threatened diffi- 
culties which suggest it may never matenahze. It is the business 
of the leader, by thoroughly forecastmg the situation before the 
initial decision, and by the determined prosecution of the plan, 
to make the occasions for changing the plan very few indeed. 

In the mam the path of wisdom is to adhere to the judgments 
which were formed when the mind was clear and at ease. This 
rule von Clausewitz refers to as a maxim ^^That maxim is, in 
all doubtful cases to adhere to the first opinion, and not to give 
up until a clear conviction forces us to do so 

Great leaders have always displayed tenacity in maintaining 
their decisions Lord Kitchener was described as of “ unwaver- 
ing determination ” and adamantme certamty ” Cecil Rhodes 
was credited with “ indomitable spirit and perseverance ” 
Wellington has been coupled with Cromwell and George Wash- 
ington as ''of spare and meager imagination and gigantic com- 
mon sense ” 

Aids to Tenacity. — Much that has been said with reference 
to decision will apply m aiding the leader to resist the encroach- 
ments of fatigue, apprehension, and distracting advice. What- 
ever works an economy of nervous energy will give him poise 
to steer the precarious middle course between adaptabihty and 
consistency, between pliability and stubbornness All per- 
sonal antagonisms should be avoided. Quarreling men are men 
who are not busy enough. Those who are devoted to a cause 
crave the cooperation of all good men, and so rise above envy. 
As Lord Nelson said at Cadiz to Admirals Colhngwood and 
Rotherham, pointing to the Spanish fleet, ^'Yonder are the 
enemy.” 

^ On War, General Karl von Clausewitz, London, 1911, Paul, Trench, 
Trubner & Co , Vol I, Bk I, Ch III 
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The leader will avoid any sort of double dealing, either with 
his associates or with the rank and file. Pretense makes a 
severe tax upon ingenuity, fiist, from those who erect it to screen 
themselves and, second, from those who strip it off. Employees 
perceive very shrewdly what are the guiding principles of the 
organization of which they form a part. And they are seldom 
deceived as to what their employers really put first in importance, 
and what they put last. If some mystery is made of this, the 
entire organization will resolve itself into a conspiracy to piece 
together incidents and remarks until the truth is known. All 
false dealing is futile; and it is absolutely destructive of loyalty. 

The leader must seek for the cooperation of others, for it is 
only through the strength of his organization in performing, 
that his anxiety as to his plans can be lessened. The power of an 
organization is the result of its constructive and aggressive 
forces minus its resisting forces. When the administrator feels 
himself to be the sole driving agency, and finds himself chiefly 
engaged in arousing those who are apathetic and coercing those 
who are antagonistic, there is something vitally wrong with the 
administration An executive should find himself engaged chiefly 
in directing the energies which create themselves naturally in all 
parts of the business, and in finding the proper outlet for the 
eager upward striving of the ranks below. 

Problems 

The Adjustment of Talent to Task. — In a small shop there are five 
positions, and there are five men to be assigned to them. The impor- 
tance of the tasks has been indicated by a scale of numbers. The 
estimated fitness of the five men for each of the tasks has been expressed 
m a scale of percentages. These valuations are given in the table below 
In this table the tasks are designated by numbers, and the men by let- 
ters. Indicate which man should be assigned to each task, and formu- 
late the principle you have used 

Authority and Responsibility. — Summarize into a compact code the 
rules or principles which can be laid down to govern the distribution 
of authority and responsibility as between the different officers of an 
organization. 

Reference Ch 7 of the text. 

Ostracism. — ^Report upon the practice of ostracism as employed by 
the Greek states, especially Athens. What was the purpose of the 
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I 


Task 

No 

Relative Import vnce 

OF THE Tasks 

Fitness of the jMem 
FOR Each Task 


A 

i 

® 1 

C 

D 

i 

E 

1 

100 

70 

85 

80 

90 

100 

2 

90 

80 

60 

80 

91 

90 

3 

80 

85 

95 

40 

92 

88 

4 

60 

88 

50 

65 

95 

85 

5 

o 

1 

90 

70 

82 

80 

82 


institution, and what justification of it, administratively, can beurged*^ 
See Ferguson, Greek Imperialism, pp 60-61 , Encyclopaedia articles, etc 
Administration and The Spamsh-Amencan War — Read the account 
of the transfer of American tioops from the United States to Cuba, 
during the Spamsh-Amencan War, as given by Theodore Roosevelt 
in The Rough Riders,” N Y , 1899, pp 47-71, and point out the 
principles of efficiency which were violated 

Promotion Plans. — If it is desired to adopt a comprehensive system 
of piomotion in an establishment, how will the following questions be 
answered “ What becomes of the workers who find exactly the positions 
which suit them, and who have no desire to advance? ” “ If promotion 

is generally applied, will not men be promoted or graduated out of the 
organization? ” “ \^ffiat becomes of such well-known bhnd alley jobs 

as that of elevator or errand boy? ” 

The American Ward Boss. — The Ameiican ward boss has received 
many condemnations at the hands of political reformers, but he, as an 
mstitution, continues to persist What are the sources of his influence? 
What can be said in his defense as a social factor and as a manager? 

References — Jane Addams, Democracy and Social Ethics, 1902, 
Theodore Roosevelt, Essays on Practical Pohtics, pp 69-71. 
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SCIENTIFIC MANAGEMENT 

In the later seventies and the eighties there were many 
executives, m eastern manufacturing institutions largely having 
to do with metal working and the construction of machinery, 
who, on account of their engineering training, began to look upon 
the problems of production, and of management generally, as 
matters which could be investigated in a scientific manner and 
controlled by the standards which such investigations might 
leveal These men were connected with estabhshments of 
more than average progressiveness, they were confronted with 
a process of production of impressive character, and they worked 
m a period when stimulating discoveries were being made in 
metallurgical chemistry 

Among these men, including disciples with pioneers, may be 
mentioned. Henry R. Towne, Frederick W. Taylor, Carl G. 
Barth, Henry L Gantt, Horace K. Hathaway, Morris L Cooke, 
Harrington Emerson, Frank B. Gilbreth, James M. Dodge, 
Henry P Kendall, Dwight V Merrick, Sanford E. Thompson, 
and Richard A. Feiss These men, not only by their actual 
achievements in industrial orgamzation and operation, but by 
their facts and opinions communicated orally as well as through 
their writings, launched a body of ideas, which gathered headway 
slowly through three decades from 1880 to 1910, and in the latter 
year in connection with the railway rate hearings of the eastern 
railroads, became the most talked-of development of American 
industry, dividing opinion into support and opposition, and 
developing as a subject of public interest similar to the conserva- 
tion movement 

Frederick W. Taylor. — The central personality of this move- 
ment was Frederick W. Taylor (1856-1915). A man of superior 
ancestry and exceptional upbringing, he had, for a person with 

237 
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such a background, the unusual experience of working as an 
apprentice and then as a journeyman in a machine shop, and of 
passing through a long grim fight as a foreman and superintendent 
in the endeavor to secure what he considered to be a fair quantity 
of output. Gifted by nature with an inquiring mind and an 
unusually hard-headed adherence to fact, he possessed enthusiasm 
and a consuming zeal and earnestness, as of one who sees the 
ideal. 

This thorough-going realist carried on, with tremendous ten- 
acity of purpose, throughout the greater part of his industrial 
hfe, in addition to the responsibilities of current affairs, a series 
of investigations of exceptionally thorough and scientific nature 
The results of these he had the force of character to bring to 
application in the control of operations, although the effort to 
do so was revolutionary, and encountered general indifference, 
misunderstanding, and opposition. Retiring from business in 
1901, during the last fifteen years of his life, his energy and his 
means were devoted almost entirely to the development of the 
conceptions of scientific management, and to the propagation 
of the ideals through which he hoped that a new industrial 
day would dawn and particularly for the rank-and-file of the 
wage-earning classes. 

Conditions Found. — It may throw the contributions into 
sharper perspective if we suggest the background of industrial 
conditions which Taylor, and his immediate disciples, Barth, 
Gantt, Hathaway and Cooke, as well as Harrington Emerson, 
Frank B Gilbreth, and other leaders, encountered at the begin- 
ning of their labors. 

“ Very few of those who have not made special investigations,” 
says Harrington Emerson, “realize how very low the average 
efficiency of endeavor is, even in a highly civilized country like 
the United States. Everywhere we see brilliant results, rarely 
can any one follow the losses between result and initial supply. 

“Not only are recurring wastes more flagrant than is gen- 
erally admitted, but it is also not realized that very hard and 
extremely exhausting work is not an evidence of efficiency. It 
is not because men do not work hard, but because they are 
poorly directed and work under adverse conditions, that their 
efficiency is low. . . . 
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Railroad repair shops throughout the country do not show 
50 per cent efficiency on an average as regards either materials 
or labor. 

In a big locomotive shop, a careful study of the machines 
which had been m operation for twenty years showed that the 
location of 75 per cent of them would have to be changed, so 
as to facilitate the orderly, effective, and economical progress of 
work from one to the other. This and other eliminations of 
wastes doubled the output, with less labor costs. 

Coal wastes on railroads are almost as bad as labor and 
material wastes. On a very large railroad system, the fuel 
charged per 1000 tons of train weight per mile averaged 260 
pounds; yet actual tests where all coal used was weighed showed 
a consumption between terminals of only 90 pounds. This 
actual consumption could be doubled, be made 180 pounds, 
yet this standard be only 60 per cent of the coal paid for. . . 

“ Mr Taylor found a labor efficiency of only 28 per cent in 
tne rough labor employed in the Bethlehem Steel Company's 
yards. The writer, by time studies, determined an efficiency 
of only 18 per cent m a gang of laborers excavating a foundation, 
and even less on some construction work in the erection of the 
large office buildings in New York. 

“ Inefficiency is not a local evil It extends through the whole 
of American life — extends through the whole industrial life of 
the world.’^^ 

At Cramp^s shipyard in Philadelphia an apprentice reported 
the policy of the mechanic with whom he worked. If he could 
not see a month^s work ahead providing a reasonable factor of 
safety, we did not slow up — we stopped At the Brooklyn 
Navy Yard there were five separate paint shops, five machine 
shops, and five carpenter shops, all run independently, because 
the various bureaus represented in the yard would not consolidate 
similar operations. At the plant of the Midvale Steel Company 
a large increase of production was brought about in metal cutting 
by directing a stream of water onto the point of the tool. This 
improvement was introduced in 1884; and, although the works 
were at all times open to visiting manufacturers, no other metal 

^Efficiency as a Basis for Operation and Wages, Harrington Emerson, 
N Y , 1909 The Eng Mag Co , pp 15-24 
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cutting establishment had the enterprise to copy the idea for 
fifteen years, or until 1899 Even the manufacturers of metal 
cutting machinery did not know at what speeds, nor with what 
feeds and depths of cut to operate their own products 

The pioneers of whom we have spoken, and many others work- 
ing toward similar methods in other lines of industry, found: 
(a) that current performance and the methods prescribed by 
craft and tradition were crude and wasteful, (6) that much of the 
tools and apparatus used was but indifferently fitted to its pur- 
pose; (c) that worlonen were everywhere performing tasks for 
which they were not fitted, and for the most part without knowing 
it (the task being accommodatingly small), or knowing for what 
they were fitted; (d) that no one, whether workman or manager, 
knew the time a given piece of work should take, nor how much 
a first-class man ought to be able to do in a day, (e) that the 
conditions under which work was done had never been brought 
under sufficient contiol to be able to determine steadily whether 
failure to peiform tasks was due to the workman or to some one 
of the conditions over which he had no authority; (/) that for the 
most part managers were not awake to their responsibility for the 
many delays and vexations with which employees daily contended, 
and which arose from unstandardized conditions. 

For a period of thirty years this group of men, most of whom 
were leaders in their profession, worked at available times upon 
these problems. Their general conclusions were that, m comparison 
with what is possible with scientific control, the industries of the 
country were working at about 50 per cent efficiency.^ In view 
of the self-satisfaction which at the time of the publication of 
these reports marked most public utterances concerning American 
industrial achievements, the independence of this conclusion is 
striking It is interesting to observe that these conclusions 
growing out of the study of shop processes were confirmed within 
a short time by independent investigations into the national 
methods of handling natural resources, by studies of the waste 
of mercantile distribution, by the reports of engineers concerning 

1 Hearings Before the Special Committee of the House of Representatives 
on The Taylor and Other Systems of Shop Management, Vol III, pp 1389 
and 1734 See also The Iron Age for Jan 9, 1913, for conditions at the 
Watertown Arsenal 
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railroad operations, and by the conclusions of psychologists as 
to the low plane of efficiency upon which most men are contented 
to live 

Brief Statement, — ^With the endeavor to give to the results 
of this great movement a favorable interpretation, and consider- 
ing not only past accomplishments but the ideals of the chief 
promoters, scientific management may be defined and described 
somewhat as follows. It is a body of rules, together with their 
appropriate expression in physical and administrative mechamsms 
and specialized executives, to be operated m coordination as a 
system for the achievement of a new strictness in the control of 
the processes of production. As this system invites the coopera- 
tion of the workman, it develops a further exact and refined 
technique for the analysis of human operations, and the synthesis 
of elements into standard tasks, together with a system of 
rewards based upon individual performance. 

By means of its corps of speciahsts it provides trained minds 
for attaining a higher degree of excellence in all branches of shop 
management than has been possible before. It improves and holds 
to standard such things as equipment, belting, tools, materials, 
working conditions, aqd methods of working. And it more or 
less completely revolutionizes and improves layout, routing, 
scheduling, nomenclature, purchasing, stockkeeping, and account- 
ing. By virtue of a new closeness in the correlation of the 
agencies of control it attains a degree of dependability of opera- 
tion which protects against delays, mistakes, accidents, and 
neglect; while its promptness provides timely instruction, con- 
stant guidance, immediate goals, and prompt rewards. Its 
search for fact and principle tends to eliminate arbitrary rule, 
and its closely interlocking personnel of specialists lessens the 
area of individual dictation. Furthermore, immediate and full 
records provide publicity, and constitute a sort of court of reason 

In so far as exact knowledge displaces custom, guesswork, 
and arbitrary exaction, it defends the worker against soldiering 
and sloth, or over-speeding and fatigue. The high task standards 
characteristic of it automatically sort workers to the levels oi 
their best occupations, while at the same time all are educated 
and energized. By adherence to high standards of performance 
throughout, for management and men alike, it becomes a possible 
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agency for raising wages, shortening hours, increasing profits 
and lessening prices to consumers. 

Finally, as a section of economic thinking, scientific manage- 
ment is a new emphasis on, and reliance upon, the application 
of the scientific method of analysis to the factors of production 
sustained by the belief that through an increase of production 
alone can greater prosperity be achieved for all classes, so that 
through the promotion of such an increase the interests of labor 
and capital may be harmonized. 

Professor R. F. Hoxie, who was meticulous in his chronichng 
of the deficiencies and defects of the system, has thus defined 
the essential idea of scientific management. “ Theoretically, 
scientific management is an attempt through accurate industrial 
analysis to discover and put into operation the objective facts 
and laws which underhe true eflficiency in production. In its 
broadest and best apphcation it attempts through this process 
of analysis to determine the best location and structure of the 
shop for the particular manufacture designed; the most efficient 
processes and methods of production in general and in detail; 
the material, organic and human arrangements and relationships 
best suited to further the productive process; the most effective 
character, arrangement and uses of the ’machinery, tools and 
materials employed; the methods of selection and training of the 
workmen and managerial force most conducive to efficiency; 
the character and amount of work which can and ought to be 
performed by each member of the labor and managerial force; 
the payment to be accorded each individual in the interests of 
efficiency and justice, and in general it aims to discover all the 
material organic and human qualities, arrangements and relation- 
ships which will result in greatest output and lowest cost.’”^ 
Standardization of Working Conditions. — The improvement 
and standardization of all equipment and services of which the 
worker avails himself in performing his tasks is logically the 
first half of scientific management, as it is historically the first 
portion of It to be developed. Early in his career at the Mid- 
vale Steel plant, Taylor began to carry on experiments with a 
view to discovering better ways of working. In these experiments 

ton,' ^ 
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it was necessary to keep the experimental machine in standard 
condition, to have the belt in perfect tension, to control the mate- 
rial, temper, angles, etc , of the tool, to keep the materials 
worked upon uniform, and to use an employee who could be 
depended on to carry out the methods prescribed. If all con- 
ditions were not held constant, except the one which was the 
variable under observation, it would be impossible to interpret 
the results. 

In endeavoring to apply the results of experiments to the 
regular work of the shop, the idea at once suggested itself that 
the shop in its turn must similarly be kept in reliable condition, 
more or less as a laboratory for work, if the results calculated 
upon were to be secured. It wiU. be readily xmderstood that if 
a workman is given a task to perform in a given time, let us 
say, on a machine, but if the machine is out of repair, or the 
belts do not convey the necessary power to attain the prescribed 
machine speeds, or the tools are dull or lost, or the materials are 
defective, or no foreman is at hand to give necessary instruc- 
tions, such a workman cannot be held responsible for the 
failure. 

The workman cannot maintain his standards unless the man- 
agement maintains theirs. The failure is not his; it is a failure 
of^management. To bring under control all these factors and 
many others, and isolate the variables representing the workman, 
the pioneers of scientific management set themselves to organize 
some new agencies. 

As investigations revealed that the factors determining the 
efficiency of even so-called simple forms of work were complex, 
it was realized that it was beyond the power of operatives, 
untrained in research, to analyze them. The full responsibility 
for the study of them, and for bringing them under rational 
control must, of necessity, fall upon the management. And so 
there developed the further idea, which Taylor more and more 
emphasized as time went on, that intelligent production can only 
take place where managements are willing to assume a great 
variety of new duties. To this new work of management, rather 
than to the extra exertion of the workers, he attributed the pro- 
ductivity of the new methods. Mr. Carl G. Barth thus put the 
matter: ‘‘ Practically all my work and all the time study work 
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of Mr. Merrick ... has been connected with all-'round machine 
shop work, in which the time of machining a piece of work some- 
times exceeds by many times the time the operator applies 
himself directly. 

With us, therefore, it has so far been more a matter of the 
study of the possibilities of the machine and the surrounding 
conditions that are independent of the particular operator, than 
of the operator himself. 

Our gams have consequently come more from the re-speeding 
and often re-building of machines, the institution of improved 
tool rooms, and so forth, than from the subsequent time studies 
made of the manual operations involved.^^ ^ In the metal 
cutting trades the equipment is unusually complex and expensive, 
and it sets the pace for the greater part of the productive process 
We can understand, therefore, that Mr. Barth’s experience would 
not necessarily hold for different types of industry. 

The experiments of the pioneers of scientific management 
showed them, by many bitter experiences and humiliating defeats, 
that the preliminary standardization of the shop must be thor- 
oughly done Says one of the engineers engaged in installation, 
After every faU down, you pick the system up by the scruff 
of its neck, give it a kick, and it goes on again. And so it con- 
tinues until one fine day, lo and behold^ it proceeds as if by a 
miracle to work and keep on working of its own accord.” ^ At 
last all the elements are functioning under full control; each 
performing its part like an organ in the body. Taylor advised 
one or two years of preliminary standardization before attempting 
time studies of workmen. 

Order of Steps. — Mr. H. K. Hathaway^ has suggested that 
the steps in the installation of scientific management may be 
taken somewhat in the following order 

^Stop Watch Time Study. An Indictment and a Defense, Symposium 
in which the chief participants were Barth, Merrick, Spaeth and F B and 
L M Gilbreth Bulletin of the Taylor Society, Vol 6, No 3, June, 1921, 
pp 99-135 

2 Frederick W Taylor, Frank B Copley, N Y Harper and Brothers, 
1923, Vol II, p 183 

2 Logical Steps in Installing the Taylor System of Management, H K 
Hathaway, Industrial Management, August, 1920, pp 93-95. 
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(1) Perfect the gcneial plan of administrative organization of the 
departments 

(2) Cairy through a plan of physical rearrangement of depart- 
ments, with the relocation of equipment 

(3) Collect and codify all information needed by the making 
departments with reference to the company's products. 

(4) Collect and classify information relatmg to machmery and 
equipment 

(5) Standardize the machinery and develop an adequate system 
for maintenance 

(6) Standardize tools and establish a tool room and a system of 
tool conditioning and tool accounting 

(7) Install a stock room and open a system of stock accounting 

(S) Develop and standardize work orders 

(9) Perfect the time-keeping system 

( 1 0) Establish the routing and order-of-work for all manufacturing 
operations 

(It) Install agencies for follow-up and the control of x^ork in 
process 

(12) Moke time studies, choose the most efficient movements 
of woiking, and develop an adequate wage system. 

(13) Adapt the cost accounting system to the new requirements 

Preliminary Improvements. — While scientific management 
IS a flexible system, which can be fitted to a variety of individual 
situations, it is only logical to cure any manifest deficiencies 
which may exist ir an establishment before instalhng it There 
are several lines of preliminary study and improvement which 
will be necessaiy One of these has to do with the general 
administrative organization, the subdivision of departments, and 
the partition of responsibilities between officers. ’ViTien execu- 
tive practice has been settled it should be reduced to written 
fonn m a book of standing orders Another inquiry concerns 
the physical layout of operating departments and the proper 
coordination of their productive capacity. Layout is not to 
be confused with scheduhng It is related to job scheduling 
much as the location and construction of a line of railway is 
related to the scheduling of trams over it A third department 
of study deals with the company’s products. It aims to accumu- 
late m the planning room all drawings, specifications, and samples 
necessary for the gmdance of manufacturing IncidentaUy 
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there may be suggested, during the course of this investigation, 
various improvements m design or material which will facilitate 
manufacture. A fourth inquiry is directed to machinery and 
equipment and will aim to install what is necessary to do the 
work implied by the company's products. For each machine 
or work place the planning department must have information 
as to speed, adjustments, and size of work that can be handled, 
so that operation scan be assigned with assurance. A portion of 
this work will be the standardization of belts and the develop- 
ment of a system of inspection and repair to insure proper tension 
and to prevent breakdowns. Taylor early gave attention to 
belts, because of trouble encountered at the Midvale Steel plant 
with the experimental boring mill upon which metal cutting 
investigations were carried on. 

The System of Control 

The control of manufacturing operations upon the basis of 
the preliminary standardization just described begins with the 
analysis of what is required to satisfy customers’ orders. The 
chief element is the control of the schedule of operations. This 
involves the determination of the speed at which machines shall 
be operated, the speed at which employees shall work, and the 
order in which tasks shall succeed one another. The order of 
tasks divides itself into two problems. The first, spoken of as 
routing,” is to determine the sequence of the operations which are 
comprised in a single manufacturing order. The second, denom- 
inated “ order-of-work,” is to determine in what sequence 
manufacturing orders shall be permitted to follow each other 
through the shops. The combination of the two completes the 
control of priority of functions. The remaining aims of manu- 
facturing control are to insure the necessary supply of materials, 
tools, and instructions at the work place as the job starts, to 
follow up effectively to see that the schedule and the quality 
standards are observed and, at the conclusion of the task, to make 
the necessary reports and returns for scheduling, stock record, 
tool account, pay roll and cost purposes. 

Such control as this implies is easily maintained for continuous- 
process industries, like flour milling and paper manufacturing. 
It IS not difficult for establishments which manufacture con- 
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tinuously a single discreet product, or \\'hich manufacture a small 
variety of simple articles in large lots. When, however, we turn 
to establishments of an engineering nature which make, rather 
than manufacture, a variety of complex products, either singly 
or in small lots, on customer's orders, the problem of control 
becomes complex. It was in connection with the latter class of 
industries that the mechanisms of scientific management were first 
developed The methods appropriate for such cases have come 
to be considered the standard form, from which to derive any 
simpler system which may be desired 

Machine Speeding.— The determination of the proper speed 
for all power-impelled mechanisms, and the designation of the 
adjustments which should be made in any mechanism (in the 
case of metal-cutting this would involve speeds, feeds, and depth 
of cut), so that it shall work at its maximum capacity, is a matter 
for engineers and operating experts. It involves a thorough 
mastery of the engineering subject of stress and resistance as it is 
involved in machine design, an understandmg of the physics 
or chemistry of the manufacturing process (for example, the 
laws of metal cutting and the properties of tool steels), and the 
mathematical ability to construct the Barth type of slide rules 
for the solving of problems containing a large number of variables. 
In the case of the metal-cutting trades, with which Taylor had 
chiefly to do, the problem of machine speedmg proved to be 
an enormously complex one. 

The history of this investigation, in which Taylor, Sinclair, 
Barth, Gantt, and many others, were involved for a series of 
years, is given by Mr. Taylor as follows* “ In 1881, in the machine 
shop of the Midvale Steel Company, the writer began a sys- 
tematic study, by devoting the entire time of a large vertical 
boring mill to this work, with special arrangements for varying 
the diive so as to obtain any desired speed. The needed uni- 
formity of the metal was obtained by using large locomotive 
tires of known chemical composition, physical properties, and 
hardness, weighing from 1500 to 2000 pounds. For the greater 
part of the succeeding twenty-two years these experiments were 
carried on, first at Midvale, and later in several other shops, 
under the general direction of the writer, by his friends and 
assistants, six machines having been at various times especially 
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fitted up for this purpose. The exact determination of these 
laws and their reduction to formulae have proved a slow but 
most interesting problem.” 

We may pause to remark that the accurate fixing of the vari- 
ables involved, and so the final setting of the most profitable 
speed in metal cutting, is a problem which could by no possibility 
have been solved by the mechanic unfamiliar with higher mathe- 
matics, through the use of ordinary experience; nor could it 
have been transmitted from one workman to another as a rule 
of thumb or craft tradition. The variables entering -into the 
case have been enumerated by Mr. Barth as: 

(1) The size and shape of the tools to be used 

(2) The use or not of a coohng agent on the tool 

(3) The number of tools to be used at the same time 

(4) The length of time the tools are required to stand up to the 
work (life of the tool) 

(5) The hardness of the material to be turned. 

(6) The diameter of the material or woik. 

(7) The depth of the cut to be taken 

(8) The feed to be used 

(9) The cutting speed 

(10) The cutting pressure on the tool 

(11) The speed combination to be used to give at the same time 
the proper cutting speed and the pressure required to take the cut, 
and, 

(12) The stiffness of the work. 

To return to Mr. Taylor^s recital of the history of the experi- 
ment, he says. By far the most difficult undertaking has been 
the development of the methods and finally the appliances 
{le, slide rules) for making practical use of these laws after 
they were discovered. The difficulty, from a mathematical 
standpoint, of obtaining a rapid and accurate solution of this 
problem will be appreciated when it is remembered that twelve 
independent variables enter into each problem, and that a change 
m any of these will affect the answer. 

'‘It was not until 1900, in the works of the Bethlehem 
Steel Company, that Mr. Carl G. Barth, with the assistance of 
Mr. Gantt, and a small amount of help from the writer, suc- 
ceeded in developing a slide rule by means of which the entire 
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problem can be accurately and quickly solved by any me- 
chanic 

It is necessary to design a slide rule for each type of machine 
on the basis of the number of tools to be used, the cooling device, 
the attainable speeds, and the power of the machine to resist 
stresses. When, further, there has* been a proper standardiza- 
tion of the size and shape and material of the tools, and of the 
depth of cuts for given classes of work; and after allowance has 
been made for the hardness of the material, and the stiiBfness of 
the work, it is possible to sift the problem down to a few com- 
binations of speed, feed, and life of tool. Choosing the most 
efficient combinations, special slide rules can be prepared to 
indicate quickly what pulley and cone combinations must be 
used to drive the tool at the indicated speed on work of a given 
diameter. 

The Routing Function.— When the officer in charge of routing 
calculations receives, from the proper authority, a manufac- 
turing order to prepare, in case it calls for a complex product 
formed by the assembly of parts, he proceeds to analyze it into 
its elements, to determine winch parts or materials are to be 
purchased, which to be taken from stock, and which manufactured. 
For purchased articles requisitions addressed to the purchasing 
officer are prepared. For materials or parts from stock, stock 
orders are prepared. For such parts as are to be manufactured, 
it has first to be considered whether the quantities desired can 
be put through the shops as one order, or should be broken up 
into batches. This decided, the routing officer proceeds to 
determine the number, variety, and sequence of the manufac- 
turing operations which will be reqmred. He aims to separate 
operations in such a way that unskilled men can be used for the 
less particular parts, while skilled men are saved for the difficult 
work. It is next decided what machines or work places are to be 
used for each operation As far as choice is possible, and balance 
of work will permit, the least expensive equipment is engaged 
which will do the work. 

To assist himself m his calculations the routing officer pre- 
pares a chart or route sheet. On this, by means of a diagrammatic 

^ Shop Management, Fredenck W Taylor, N Y Harper & Brothers, 
1911, pp. 179-180. 



250 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


arrangement, he indicates how the raw materials pass into parts, 
how the parts are taken up into minor assemblies, and how the 
minor assemblies in turn pass into the final assembly Upon 
this sheet he indicates, for his convenience, the names or symbols 
of materials, parts, and assemblies, the names or symbols of 
processes, and the names or symbols of the best suited (or several 
well suited) machines or work places. To bring the component 
parts of each assembly together simultaneously, he figures back 
from the date fixed for the assembly, allowing for the length of 
each chain of operations, to the dates at which work on the 
different elements must be started. 

The routing officer prepares and holds all necessary orders for 
stock or stores, all move orders which will be required to authorize 
move men to convey work from one work place to another, and 
all time cards for workmen, which will be necessary for recording 
their time for pay roll and cost purposes. He cooperates with the 
time study and instruction card clerk in the preparation of 
such instruction cards as will be required, designating upon them 
the machine or work place assigned, and the quantities and kinds 
of material to be provided. This document, completed by the 
time study and instruction card clerk, serves as a guide to the 
gang boss in assembling everything which must be brought to 
the worker while he is yet engaged upon the next preceding 
piece of work. It then serves to guide the worker. The routing 
officer prepares all inspection orders necessary properly to advise 
the shop inspector of the starting of a new piece of work, so that 
he may give whatever instruction or demonstration may be 
necessary, may inspect the first pieces produced, and may other- 
wise safeguard standards of quality. All these documents are 
assembled and kept together, pending the receipt of an authoriza- 
tion to put the work in process. 

The Order of Work. — ^When the routing officer has finished 
his preparation, the manufacturing order so covered is ready, 
at a moment^s notice, to be slipped into its place in the program 
of shop operations. The production manager or clerk, with his 
aids in the planning room and the shop, has the function of 
adjusting the requirements of sales and stock to the requirement 
that all machines and work places shall be steadily occupied 
He must be kept informed as to sales, and quantities in stock; 
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and equally so as to changes in the productive power of the shops, 
due to breakdowns, repans, absence of workmen, etc. This 
officer arranges for his guidance a balance of work account, 
which shows the amount of work ahead for each machine or 
work place, makmg additions as new work is ordered, and sub- 
tractions as work is completed. With this as his general guide, 
he arranges a work schedule in which orders are adjusted into the 
best possible sequence. He guides his assistants in the details of 
scheduling, and checks accomphshments frequently. His pro- 
gram must be modified when the productive power of the shops 
is reduced, when defective work must be re-manufactured, and 
when emergency orders must be given nght of way. Through 
clerks in the shop offices, he operates departmental bulletin 
boards, upon which waiting orders are distnbuted by machine 
and work place, he issues to the foremen the time cards, move 
orders, inspection orders, drawmgs, mstruction cards, tool lists, 
etc , for the next jobs, and he receives the same documents back 
for work which has been fimshed. 

The routing and order-of-work foims of control, which became 
a part of the practice of scientific management, were based upon 
the systems first developed by Oberhn Smith, of the Feiracute 
Machine Company of Bridgeton, N. J., and by Wilham H. 
Thorne, of Wilham Sellers and Company of Philadelphia It is 
only by such careful planning in advance that the right materials, 
tools, eqmpment, and instructions can be brought regularly to 
the right workman at the right time, so that the investment 
involved in standardization, and the work of the various service 
departments, can be profitably utilized through the steady 
achievement of a high standard of output. 

The Stock Department. — Scientific management calls for the 
orgamzation of a stock department much as it now exists in well- 
managed businesses. It, however, advocates a special form of 
control to be exercised by a clerk in the planning room. This 
functionary presides over a balance of stores ledger which shows 
at all times quantities on hand, quantities on order but not 
received, quantities apportioned to present orders but not issued, 
and quantities available for future orders The stock depart- 
ment is under the control of this account, its own functions being 
reduced to receiving, storage, and issuing, with an accoimt 
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showing balance on hand Further consideration of the work 
of a stock department will be postponed to the chapter on Pur- 
chasing and Stores. 

The Tool Department. — Frederick W Taylor was, from his 
first advent into industry, well acquainted with the methods 
used in the William Sellers and Company plant in Philadelphia. 
This establishment, as early as 1876, had investigated the shapes 
of tools for metal cutting. By 1878 it had a finely designed tool 
grinding machine, had well organized its tool room, and had 
developed the function of issuing tools propeily conditioned 
to the workmen. This example stimulated Taylor to the exten- 
sive investigation of metal-cutting tools an investigation 
which revealed first, the advantage of directing a stream of water 
upon the point of the tool, next, showed the secondary part 
played by slight changes in the angles of tools, then indi- 
cated which of the tool steels was best for any particular use 
and, finally, led to the sensational discovery of high-speed steel, 
which has revolutionized machine shop practice throughout the 
world. 

In 1898, Taylor described the tool situation in the average 
shop in the following words If, m the ordinary machine shop, 
a foreman were to order any one of his men to do a certain job 
on piece work and attempt to tell the man what cutting speed 
and feed to use the result would be in nine cases out of ten that 
the man would grind his tools so that they could not do the work. 
If the foreman were then to put another man onto the machine 
he would probably find that the first man had either hidden 
many of his best tools belonging to the lathe or transferred them 
to some friend in the shop, so that the new man coming onto 
the machine would have to spend perhaps two or three days 
in getting tools dressed and ground before he could start to 
do the work, and even then unless he were skilled m the art 
of designing machine shop tools, which not one machinist in 
a thousand is, he would probably have tools made that 
would fail to do the work economically on this particular 
machine. 

“ It is just such obstacles as this that prevent the introduction 
of piece work in most shops. The first step therefore toward 
introducing piece work lies in a careful study of all the trifling 
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details of the shop and a thorough systematizing of this part of 
the establishment ^ 

In place of this confusion and inefficiency, scientific manage- 
ment reQuires a central tool loom contaimng an ample supply 
of each type of tool required in the plant, each tool to be care- 
fully chosen as the best for its particular purpose, all tools to 
be marked with mnemonic symbols, and conveniently stored 
according to a system of classification All tools required for a 
particular job are to be assembled at the work place by a foreman, 
before the workman has completed the preceding job After 
the completion of the job, the tools are returned to the tool 
room, being issued and accounted for by requisitions. Used 
tools are not placed in storage until they have been inspected, 
and if necessary re-forged and re-ground 

The immediate material agency in manufacturing is the pomt 
of the tool The problems of labor and management largely 
concentrate upon the task of bringing a succession of small cut- 
ting, gimdmg, or hammering surfaces mto contact with materials, 
under given conditions as to stress, angle, temperature, and the 
like. A bench worker depends for the amount and quahty of his 
day’s work upon the sharpness of a few inches of cutting edge on 
his chisels A ditch digger may waste 10 per cent of his energy 
by forcing an extra eighth of an inch of pick pomt mto the clay. 
So important to any establishment is the condition of a few 
pounds of steel on the points of the tools that efficiency demands 
that the design of tools, the matter of an adequate supply, the 
sharpening and repairing of them, and their accessibility, should 
be taken out of the hands of workmen and general foremen and 
concentrated in the hands of speciahsts who can apply system 
and science to the tasks. 

Nomenclature. — One cause of delay and misunderstanding, 
in the ordinary establishment, is that general descriptive terms 
are used to designate tools, machine parts, work places, raw 
stores, finished stock, supplies, subdivisions of accounts, etc. 
As different people use names and qualifying adjectives differently, 
it results that wrong entries are made in the books, the wrong 
tools are brought, the wrong part is manufactured, or the wrong 

* Frederick W Taylor, Franlc B Copley, N Y Harper and Brothers, 
1923, Vol II, pp 11-12 



254 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


product is shipped It is necessary, therefore, either to adopt 
a highly artificial set of definitions for words, or else avoid 
words, because they drag m alien significations, and choose 
symbols such as letters or numbers which have no confusing 
signification in themselves and therefore can suggest but one 
thing, namely, the meaning assigned to them. But if one were to 
proceed through lists of things and attach letters or numbers to 
them in rotation it would be necessary to carry a pocket lexicon, 
find the definition of the thing, and copy out the symbol. 

It IS necessary to make the S5nnbols mnemonic, or capable 
of being remembered. To do this the identifying signs must 
refer to the parts of a system of logical classification, which 
begins with the most general class, and proceeds step by step 
to subdivide (passing at each step from the general toward the 
specific), until each thing at last falls into a final class within 
which the items are interchangeable. When such a classifica- 
tion has been made, the symbols are attached. In doing this 
attention must first be given to the first step of analysis only, 
each item in this classification receiving a symbol assigned from 
an homologous series such as the alphabet or the first nine digits. 
Next, attention is given to the second stage of classification, 
the items as before receiving letters or numbers. In this fashion 
the attaching of symbols proceeds to the end of the classification. 
It is an aid to memory if the letters used are, as far as possible, 
the initial letters of names used in the classification. 

The complete symbol of anything can now be picked out by 
beginning with the most general classification and taking the 
symbol of the class in which the desired article belongs, and 
passing down through the classification, picking up and adding 
on the symbols of the classes and subclasses which are in the 
direct line to the final class of the article. To illustrate, the 
symbol for a part of a moulding machine might be WMRBS3, 
derived as follows. 

W = Worked material 

-M‘= Worked material used for moulding machines only. 

Rammer type of moulding machine 

R=Base group m the rammer moulding machine. 

& = Strain bar division of the base group 

3= Third piece m the strain bar division. 
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The sjnnbol of a J pound unbleached sponge might be 
SVATSU2, compounded of. 

^ = Stores. 

Stores used for a variety of purposes 
A = Miscellaneous class of stores used for a variety of purposes. 

T= Textile fibrous materials not elsewhere classified. 

/S== Sponges 
?7= Unbleached. 

2= Number to the pound. 

Such a system as this has the merit of absolute identifica- 
tion, of carrjdng no confusing alternate significance, and of 
having an open end at each step in the classification for the 
addition of new categories as desired It looks forbidding at 
first, but it soon becomes familiar and easy to use. When once 
fanuliar, it is infinitely to be preferred to the perpetual process 
of describing and correcting which is incident to the use of 
ordinary descriptive terms. 

Time Study 

It is not until the standardization of the shop, and of all the 
service agencies which work for it, has been completed that the 
attempt should be made to determine the proper speed of human 
operations. The environment must be dependable if it is expected 
that the worker’s progress with his task is to be dependable 
In 1881 Frederick W. Taylor began, at the Midvale Steel Com- 
pany plant, a minute and intensive study of the movements of 
workmen in production, in the endeavor to find a way out of the 
continuous struggle which was going on between management 
and men as to what constituted a fair day’s work. With this 
struggle Taylor had been made painfully familiar, through 
experience both as an apprentice and journeyman and as a shop 
foreman. In 1883 E. H. Miller was employed to devote his 
entire time to this investigation. In this way was begun an 
entirely new form of application of the scientific method to 
industry. 

The nature of time study as a procedure is to analyze the 
complex chain of movements used in production into its elements, 
or into simple groups of elements, to criticize these elementary 



256 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


movements with reference to their speed and appropriateness 
(or economy of effort) , to build up synthetically a new chain of 
movements out of the most rapid and economical elements 
founds to add an allowance, studied with equal care, to cover 
the requirements of the laborer as a physical organism and as 
a normal human being working in an environment not strictly 
dependable, with something extra as a factor of safety; and, 
finally, to prescribe the standard thus arrived at as the ideal to 
be attained in practice, after a reasonable learning period has 
been passed through. 

By means of time studies, scientific management aims to con- 
tinue and complete the work begun in the taking of the time of 
machine operations When to the times allotted for the machine 
elements of work, it is possible to add the times which manual 
opeiations will consume, the total composes the standard time 
for the job. These times can be entered upon the worker^s 
instruction card along with machine times, can be enforced by 
the foremen in the shops along with machine times, and can 
complete all time calculations involved in routing and order-of- 
work control. 

The officer in charge of time studies may be called the time 
study and instruction card clerk. He cooperates with the routing 
clerk in the preparation of instruction cards. Upon these he 
enters brief descriptions of the operations. He prescribes on 
them the methods to be followed, and the tools and equipments 
to be provided. He sets down, for the worker’s information, 
the elementary times (both machine times and handling times), 
the allowance time, and the total time, which is the standard 
time prescribed for the job, and which is an influential factor in 
determining the rate of pay. 

Not Total Elapsed Time. — Time study begins with the 
measurement of the times required for elementary human 
movements, or simple groups of movements It does not concern 
itself, at first, with the total elapsed time of jobs. Although 
the ultimate object is a figure representing the proper total 
time for a task, the method of getting it is not to record the 
beginning and ending times of a series of acts, as a judge at a race- 
track would do, or a timekeeper at an athletic contest If we 
measure a series en Hoc we get a time which cannot be compared 



SCIENTIFIC MANAGEMENT 


257 


with that of any other series unless that senes is composed of 
identical units. If there are differences betw^een tw’o series, and 
we attempt to allo^v for them, w^e find ourselves at once con- 
sidering component elements, and trpng to calculate the effect 
of the presence or absence of certain elements But W’e can 
only successfully allow for differences in elements after having 
studied the times of elements. 

Tasks are infinite in variety, but the elementary movements 
of which they are composed are comparatively few in number. 
If we attempt the direct measurement of complete tasks our 
judgment will be lost in infiinite variety, but if we observe the 
times of the elements, the small number of typical movements 
makes it possible to attain sound judgment It is because work- 
men measure only total elapsed time that, even though they 
may have been engaged for a lifetime upon a certain class of work, 
they rarely arrive at an intelligent knowledge of how long a 
task should take under altered conditions. The time-study 
expert, on the other hand, can quickly analyze wmrk which is 
unfamiliar to him, just as a chemist can analyze a substance 
which he has never seen before. 

Motion Study. — In the early period of the application of 
time-study to any task there is a valuable product accompanying 
the taking of times which arises from the perception, by the 
time-study expert, of varying degrees of appropriateness in the 
motions observed and of convemence in the equipment em- 
ployed. This scrutiny of motions has been called motion study.” 
It has been defined by its leading protagomst, Frank B. Gilbrcth, 
as follows: ^'Motion study is the science of eliminating waste- 
fulness resulting from using unnecessary, ill-directed, and ineffi- 
cient motions. The aim of motion study is to find and perpetuate 
the scheme of least waste methods of labor 

Time and motion study are fertile in suggestions of possible 
improvements in working conditions Into the mind of the 
student there come ideas for improved layout, height or design 
or location of containers, height of working table, seats, design 
of tools, machine design, location of machine levers, location 
of loose tools, location of lights, methods of working, quantities 

1 Primer of Scientific Management, Frank B. Gilbreth, NY Van 
No&trand, 1914 u S 
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to be handled in one motion, accident-preventing appliances, 
etc., etc. 

Motion study aims to eliminate useless motions and save 
time and energy. It strives to link motions to each other m 
the most economical sequences, so that the end of one move- 
ment is as nearly as may be the starting point for the next. It 
endeavors to substitute a few effective movements for a multi- 
plicity of ineffectual ones, as when a mason is instructed to lift 
a packet of twenty-four brick to the wall, instead of laboriously 
transferring each brick separately. In the measure that motion 
study succeeds in achieving its aim it discovers the best method, 
and prepares the way for a standardization of processes and 
equipment such as will permit permanent time studies to be 
taken. 

Composition of the Standard Time. — A sufficient series of 
measurements of each elementary operation must be taken to 
make possible a sound opinion as to what the best time is On 
this point, Mr. Dwight V. Merrick, who is an experienced time- 
study expert, says, If the elementary operations require a 
reasonably long time and the work is being done at a uniform 
rate, a few complete observations will suffice. On the other 
hand, if the elementary operations are very short and from any 
cause successive pieces are not produced at a uniform rate, a 
great many observations may be required.^' ^ 

An observation sheet is reproduced (Fig. 30), containing several 
measurements of each of a series of elementary movements, 
showing in the right-hand column the time chosen to represent 
each element, summing these up as the total minimum time for 
the task, adding allowance and, finally, as the sum of the latter 
two, indicating the standard prescribed for the task. It will 
be observed that the method is to select the minimum time and 
build up from it to the standard by means of allowances. 

It may be asked why the lowest record is taken rather than 
some other record. For any series of measurements there are 
several figures, any one of which may be chosen to represent 
the series. We can take the median time, or the time which 
will divide the series into two parts, a higher and a lower, each 

^Making Instruction Cards from Time Studies, Dwight V. Merrick 
Iron Age, March 11, 1915, p. 561. 
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OBSERVATION SHEET 


Observer's name Workman^ s name Piece 



Detail op Observation 

Individual Times 
(In minutes and hundredths) 

Mini- 

mum 



1 

2 

3 

4 

5 

Times 

1 

Put board m place 

04 

03 

05 

05 

06 

03 

2 

Place pattern on board 

03 

05 

03 

04 

05 

03 

3 

Place drag in position . .... 

10 

08 

11 

14 

12 

08 

4 

Sprinkle partmg on pattern . 

04 

07 

04 

03 

05 

03 

5 

Shovel on facing sand 

06 

02 

03 

04 

03 

02 

6 

Ram. . . 

20 

14 

22 

21 

19 

14 

7 

Fill drag with backing sand . . 

07 

13 

05 

07 

08 

05 

8 

Ram . . . 

29 

26 

24 

24 

17 

17 

9 

Strike off . . 

13 

15 

15 

08 

08 

08 

10 

Place bottom board 

08 

07 

09 

09 

13 

07 

11 

Roll drag over 

09 

12 

11 

12 

16 

09 

12 

Remove board . 

03 

02 

03 

03 

04 

02 

13 

Sprinkle partmg on pattern . 

09 

06 

03 

08 

09 

03 

14 

Place cope m position 

08 

08 

09 

12 

13 

08 

15 

Place gates . ... 

08 

.10 

13 

11 

09 

08 

16 ! 

Shovel in facing sand . . . . 

07 

08 

02 

09 

10 

02 

17 

Ram. 

18 

.17 

.18. 

18 

19 

14 

18 

Fill cope with backing sand . .. 

12 

12 

.14 

13 1 

10 

10 

19 ; 

Ram 

30 

.25 1 

.25 

20 1 

25 

20 

20 

Strike off 

12 

.18 

20 

20 

17 

12 

21 

Draw gate 

10 

.10 

15 

16 

11 

10 

22 

Remove cope 

15 

.15 

06 

09 

10 

06 

23 

Draw pattern 

60 

58 

63 

62 

65 

58 

24 

Patch mould 

30 

29 

.29 

30 

28 

28 

25 

Open gate. ... 

.20 

20 

20 

21 

23 

20 

26 

Close mould 

12 

.15 

12 

11 

12 

11 

27 

Remove to floor remove flask 

18 

.25 

29 

28 

30 

18 


Total mimmum time . . . . 3 09 

Allowance (60 per cent) . . . . . . 1 85 


Total minimum time . . . . 3 09 

Allowance (60 per cent) . . . . . . 1 85 

Time it should take to set one mould . ... 4 94 

To earn premium, work must be done in time and f or 8 23 


Fig 30 — Sample op a Time Study Sheet 
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containing an equal number of observations. And we might 
justify ourselves in this on the ground that each individual 
case makes its contribution toward the discovery of the proper 
time. Or we can take the mode of the series, that is to say, 
the record which appears most frequently; and do so on the 
theory that the record found most often represents the normal 
equilibrium into which the usual, permanent, and legitimate 
factors of the case tend to fall. There is another argument for 
using the mode or the most frequently represented time, and that 
is that the times of first-class performances tend to be similar. 
This is so because they represent the necessary times for appro- 
priate acts only, and are free from the incalculable additions 
which represent unnecessary motions, hesitations, mistakes, 
and accidents. Still another possible choice is the average 
time, or the time which will be given if the sum of times of the 
series be divided by the number of the observations. Such a 
figure is more complex than the others as it gives weight to the 
number of instances, and also to the quantitative variation. 

The reason why these times are not taken, ^ is that they repre- 
sent m various slightly different fashions — except the mode where 
it is certain that mode times represent first-class men — the com- 
monplace or mediocre reaction of the worlanan of average ability 
to his environment and task. As such, they offer no basis for any 
other than the average or customary wage of the craft in the 
locality at the time. If a management, after having prepared a 
specially efficient working environment at much expense, desires 
to man its work places with specially efl&cient men, the standard 
times set for tasks must be something better than the average 
performance of the average man. If such a management wishes 
to offer wages above the average for a performance which is 
above the average, it cannot accept the median, the accidental 
mode, or the average record as its standard. 

By the use of minimum times, the influence of deliberate 
attempts at soldiering is largely, if not wholly, eliminated, for 

^ There are, of course, an innumerable number of compromise positions, 
below the strict standard of first-class time, which may be taken, in view of 
what is feasible under given conditions Mr C E Knoeppel recommends a 
time approximately midway betw^een the best recorded time and average 
time. 
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the time records made by soldiering workmen are high and hence 
are disregarded by the method which builds up the standard time 
on the basis of the best performance records The rmniTYmm 
time, which is usually chosen by efficiency experts, represents a 
capable man working under the best conditions, a state of things 
proper to hold up as the ideal. By taking the lowest records a 
great advantage in method is attained, namely, that one question 
is taken up for decision at a time. The lowest time is assumed to 
be pure, net performance; as simple and homogeneous a thing 
as IS available, and a measurement as free as possible from indefi- 
mte elements representing rest, incompetency, unavoidable 
interruptions, etc. If we begin with such a time, we can then, 
in proper turn, consider the making of allowance for all the 
retarding causes which prevent the attainment of the minimum. 

Allowance. — Allowance is added to the minimum task time 
to produce the standard or proper task time In the allowance 
it IS intended to take care of rest periods, and the personal 
requirements of the employee, variations in the quality of materials 
or in the condition of equipment, the lower performance of the 
later hours of the day, and the fact that all the men who 
will be letamed as satisfactory for a job are not equal to the best 
man. In short, allowance is intended to cover all immeasurable 
and unstandardizable elements of performance which influence 
the time. It is a lump sum to cover aU time-influencing factors 
which it is not yet possible to subnait to scientific measurement 
It IS, therefore, the most difficult item to determine in the whole 
process of time setting. 

The amount of the allowance should differ with the nature 
of the work, with the rest intervals necessary, and with the 
degree of control attained over power, equipment, tools, etc. 
At the Tabor Manufacturing Company in Philadelphia, the 
allowance on handhng time varies from 30 to 80 per cent. Mr. 
Taylor, who aimed at high performance, and desired only the 
best men, and who determined task times with great care, found 
an allowance of from 20 to 27 per cent satisfactory. 

Practical Application. — The making of a time study and the 
setting of a standard time involves considerable expense This 
expense need not be repeated if the job is repeated under like 
conditions. Therefore, the expense is in the nature of a fixed 
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charge upon the job. In plants where work is constantly chang- 
ing and jobs are small, this expense may be prohibitive In any 
establishment using time studies there will be a fringe of smai 
unstandardized tasks, such as repair work, emergency jobs, the 
experimental manufacture incident to designing, etc., which 
will not be brought under the standard time system. 

It can be said that the method is not one of hair-lme accuracy 
Its conclusions cover the operation of many unmeasured variables. 
Nevertheless, experience has proved that it is penetrating in its 
illumination of the dark subject of what a first-class man should 
do in a day. It possesses a power of prediction sufficient to 
entitle it to be considered a practical, reasonably accurate 
scientific method. The option at present is either to use it or 
to rest upon the chaos of rumor and tradition which current 
opinion as to a fair day’s work represents, for no other superior 
method has yet been suggested. 

Peoblems 

Rules for the Guidance of Rate Setters. — The questions and answers 
of the first examination of a rate setter’s class m an Atlantic Coast 
shipyard were as follows* 

‘‘Q Of what use is time study 

A. To find out exactly what is being done, and having for its ultimate 
purpose increased accomplishment with the means available, to deter- 
mine the time spent in non-productive effort and the standard time to 
be allowed per unit of production upon which planning and paying can be 
based. 

Q. What IS the first step in the actual taking of a time study? 

A To analyze a job into its component parts or elements 

Q To what extent should a job be split into elements when making 
a time study, and by what factors should the observer be governed 
as to the minuteness of the elements? 

A A job should be split into a sufficient number of elements to 
allow the observer to be able to distinguish between productive and 
non-productive operations The observer should be governed by the 
frequency of the recurrence of the elements in the work studied and its 
relation to the work of a similar nature 

Q Upon what class of worker should the standard be set (as to 
abihty)? 

A. A first-class worker, but not the exceptional man, for the special 
job in the class of work to be timed. 
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Q What determines the allowance that should be made for rest? 

A The amount of rest allo’wance varies in proportion to the length 
and nature of the job, together with the physical and mental energy 
expended, together with the nervous strain in special cases it is also 
affected by conditions and surroundmgs 

Q Should observations be taken wnth or without the knowledge of 
the workman, and why? 

A WTth the knowledge of the worker, because studies taken without 
the knowledge would be unjust and would create distrust and ill feeling '' 
With this as a beginning, prepare a code of rules to govern the rale 
setters and time study men of a manufacturing plant Consult the 
references on time study m the chapter bibliography. 

Tune Study Principles and Safeguards.— -What answers, or state- 
ments of proper procedure, can you prepare m response to the criticisms 
of time study involved in the follo-\ring questions 

How can any one think it fair to take stop-watch records on the 
best men available, and then expect the rank and file to keep up with 
such records? ” Does not the speed-boss speed up the men to an 
extent which is injurious? '' Is there any adequate safeguard to 
prevent the pace, which is set as the standard, from being one which 
wears out the men in a short time, or in the course of a few' yeais? ” 
Refeiences — Taylor, F. W, Principles of Scientific hlanagement, 
pp 56-62, Hoxie, E F, Scientific Management and Labor, pp 87-92, 
Gilbreth, F B , Primer of Scientific hlanagement, pp 56 and 65, and 
references m the bibliography of this chapter 

Motion Study Filling Envelopes. — ^The followmg problem has been 
used by the Dennison Manufacturmg Company in its hlanagcment 
Class for foremen “ A table worker is puttmg up small cards in envelopes. 
The envelopes come to her in boxes of 500's with gummed flaps, folded 
over The goods are printed cards which have to be faced with the 
printing all one way in the envelopes The cards are supphed loose m 
large cases, each case weighing about 100 lbs The cards come all 
inspected, and no further inspection is necessary One dozen cards are 
put up m each envelope, and the flap of the envelope has to be sealed 
down securely The filled envelopes are to be placed in cartons of 25 
envelopes each These cartons come in paper packages with about 100 
•'artons to a package The size of the package is about 2 ft by 2 ft by 
2 ft The work bench on which the work is bemg done is 5 ft. long, 
30 ms high from the floor to the top of the bench, and 30 ins wude. 

“ Would you change any of the above conditions, and if so state 
what you would change, and why? Show by diagram how you would 
arrange the different materials and implements m relation to the worker. 
Also, make a list of the implements and materials to be used.'* 
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Motion Study: Typewriting.— Demonstrate right and wrong methods 
111 the layout and equipment of a work place for typewriting For this 
series of tests it is desirable to provide 
A table adjustable as to height, 

A chair adjustable as to height, 

Material for foot rest, 

A typewriter, 

Supplies such as are used by a typewriter. 

Means of regulating lighting, 

Various special unproved equipments for rendering more easy the 
work of typewriting (these in certain cases to be held m reserve by the 
instructor until called for). 

The motion study demonstration may be given in either of two 
ways first, a thoroughly bad equipment and layout being developed, 
with as many obvious and hidden faults as possible, and improvements 
introduced one by one as called for by the class, or, second, a good 
equipment and layout demonstrated with the challenge to the class 
to find flaws 

Motion Study: Folding Letters. — Demonstrate right or wrong 
methods in the equipment and layout, and in the methods of working, 
posture, manual movements, speed, etc., in a process of folding 100 
sheets of paper, each 8] ms. by 11 ms m size, inserting them m 100 
envelopes approximately 3| ins by 61 ms. m size, and sealing the 
envelopes. The equipment desirable is 
A table adjustable as to height, 

A chair adjustable as to height. 

Equipment for moistening the flaps of the envelopes, 

A variety of containers for holding stock before and after it is worked 
upon 

This study may be made in two ways either demonstrating an 
inefficient layout, equipment, and method (or some one inefficient 
element) with a call for criticisms, or demonstrating a carefuUy perfected 
method with a challenge to find flaws 

Note on Motion Studies. — If the equipment suggested in Chapter IV 
on Layout, for a peg board test has been provided, it may be used in 
connection with motion studies of the operative’s position, posture, 
manual movement, sequence of movements, pauses, etc , etc If the 
equipment for making time studies has been provided, time studies can 
be coupled with motion studies 

A Faulty Shop System. — ^A writer on scientific management has given 
the following illustration of methods which are still common* I know 
of a plant m Philadelphia manufacturing textile machinery, that for 
years never had a drawing or even a sketch of its product. When they 
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started in business they had a numbei of patterns made, and thereafter 
Tilien a new machine was oidercd, the foreman looked over these pat- 
terns, which were hung upon the wails of the plant as ornaments picked 
out those most like what he wanted, explained to the pattern-maker 
what he wnnted taken off here, added on there, rounded here, squared 
up there, and m the light of this older, the pattern-maker went to work 
When the castings were finally obtained, they were tried together and 
machined into some kind of fit, and where this was impossible, new 
castings were made 

One Saturday this company got a big order for machines of a certain 
type, which it had made three years before The delivery date was 
pretty short, so the superintendent called a meeting of his foremen on 
Sunday morning After an aU-day session, they had listed the parts 
necessary for the machine. When the parts w’ere finally assembled, 
they found that they had omitted over three hundred This w’as 
thoroughly typical of the entire administration of this plant ” Indicate 
in a series of points or steps what an efficiency engmeer would do in this 
establishment 
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CHAPTER XII 


SCIENTIFIC MANAGEMENT— Continued 

Personnel 

Any establishment which develops a type of control similar 
to scientific management will have a considerable number of its 
functions very much enlarged. The attempt to keep equipment 
and tools up to a high mark of efficiency, to plan all operations 
ahead, to serve workmen promptly with everything required for 
the job, to work at a fast pace and maintain quality, and to 
manipulate the authorization and leport forms required, will 
demand considerable additions to staff. 

The characteristic situation which the pioneers of scientific 
management encountered was a general superintendent's or 
works manager's office, undennanned, and with inadequate 
ideas as to control, supplemented by a few half-functioning 
service departments concerned with accounts, purchasing, stock, 
design, and repairs. Far away, administratively, from these 
were the foremen, each in his own shop struggling with the full 
round of responsibilities, much as the proprietor of a small one- 
man plant might do. From the shoulders of the general manage- 
ment responsibilities dropped — a long distance — upon the fore- 
man. From the foremen they fell upon the workmen. In the 
hands of the workmen they were about half met 

The foreman is commonly the sole administrative agency 
of the shop. He is expected to look after tools and machines, 
find materials and supplies for his men, instruct them in the man- 
ner of doing work, arrange tasks so that every one is kept busy, 
enforce a proper pace, write up the job cards and other records, 
preserve order, make reports as requested concerning the progress 
of individual jobs, inspect work for quality, lend a hand m repairs, 
suggest improvements in equipment, and give an opinion on 
which to base promotions and discharges. This is a tremendous 

268 
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range of functions so that, although the foreman is about the 
finest type of all-round man to be found m industry, he cannot 
achieve more than an indifferent result as to efficiency He 
may be informally aided by '' leading hands ’’ somewhar as a 
corporal serves his sergeant, but most matters must be left to 
custom and the inclination of the men Hence the general 
demand for “ experienced ’’ workmen, a demand w'hich means 
that men are w^’antcd who can take care of themselves and not 
bother the foreman In the one-foreman shop, practice remains 
at a low level, while yet there is demanded excess capacity in the 
men, above what is needed for craft work alone, to enable them 
to perform administrative functions. When responsibilities of a 
discretionary character, concerning processes and equipment, 
are thrust upon craftsmen m this shiftless w^ay, they rest upon 
persons not trained for them, not adequately clothed wnth 
authority, wnthout effective leisure from manual operations, and 
without the stimulus of a prospect of an admimstrative career. 

In the old-fashioned shop, all information and assistance wffiich 
the higher executives, the general departments, the general 
manager, and the service departments can render to the work- 
men must pass through one channel — the single foreman. If 
there arc twenty executives above the foreman, and twenty 
operatives under him, one mind is called upon to serve as the 
intellectual connection for four hundred possible personal relation- 
ships between superior and subordinate It is obvious that we 
have here an administrative blockade. Here is a weak link m 
the chain of authority connecting higher vn.th lovver. Scientific 
management has put its finger upon this weak spot. 

The Planning Room. — The central agency developed to take 
care of the new duties is called a planning room. To it functions 
are carried down from the general superintendent’s office, and 
other functions are carried up from the foremen and the work- 
men This office aims to do for shop processes what the drafting 
room or engineering department does for design Some one 
has said: The drafting department is the planning room of 

design* the planning room is the drafting department of pro- 
duction.” In the planning room the functions of routing, order 
of work, preparation of instruction cards, compilation of time 
study records, compilation of machine speed records, maintenance 
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of balance of stores records, and maintenance of cost account 
records may be centered. Separate departments will deal with 
design, tools, stores, purchasing, proprietorship accounts, and 
employment management. 

As Taylor said, after describing the functions of his planning 


HIGHER EXECUTIVE OFFICERS 

All General and Shop Service Departments 

Engineering office Drafting room. Purchasmg agent. Testing 
laboratory Accounting department Pay roll department. Stock 
room Tool room. 

General Superintendent or Works Manager 


The Requirements of 20 to 100 Men in the Shop 

Assignment of jobs Provision and interpretation of blue prints and 
specifications Materials, supplies, and small tools Repairs for 
machines and belts Superintend move men Inspect work. Return 
unused stock Maintain schedule Report progress of work Keep 
time records Figure costs and delivery dates on proposed work 
Hire and introduce new men Maintain discipline Report absences 
and lates. Recommend promotions and changes of pay Negotiate 
transfers Discharge men. 


Fig. 31. — The Traditional System of Foremanizing. 


department, " At first view the running of a planning department, 
together with the other innovations, would appear to involve a 
large amount of additional work and expense, and the most 
natural question is whether the increased efiiciency of the shop 
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more than offsets this outlay. It must be borne in mind, how- 
ever, that, with the exception of the study of unit times, there is 
hardly a single item of work done in the planning department 

HIGHER EXECUTIVE OFFICERS 

All General and Shop Service Departments 

Engineering office Drafting room Purchasing agent Testing 
laboratory Employment manager Stock room Tool room 
Accounting department Pay roll department Services of consultant 
in management 

Geneeal Sttpeeintendent or Works Manager 

THE PLANNING ROOM 


M W ^ 



The Reqxhrements of 20 to 100 Men in the Shop 

Complete advance planmng on manufacturmg orders Order of work 
schedule. Assembly of materials, tools, instruction cards, job tickets, 
etc , for next jobs Instruction in setting up work Instruction on 
speed and adjustment of machme Instruction on speed and method of 
handling Inspection Maintenance of machines and belts Super- 
intend move men Tool and stock records Pay roll and cost records 
Maintain schedule Report progress of each man^s work daily Hire 
and introduce new men. Maintain discipline Report absences and 
lates Recommend promotions and changes of pay Negotiate 
transfers Discharge men 


Fig 32, — The Functional System of Foremanizing 


which is not already being done in the shop. Establishing a 
planning department merely concentrates the planning and much 
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other brainwork in a few men especially fitted for their task and 
trained in their especial lines, instead of having it done, as here- 
tofore, in most cases by high-priced mechanics, well fitted to 
work at their trades, but poorly trained for work more or less 
clerical in its nature.’^ ^ 

No standard personnel can be recommended for all cases. 
The essential things underlying personnel are the range of functions 
and the mass of work. Scientific management suggests a char- 
acteristic range of functions. The mass of work will depend 
upon the size of the plant and the type of manufacturing carried on. 

Functional Foremen. — The effect of the introduction of sci- 
entific management upon the foreman of the shop is to relieve 
him of a portion of his responsibilities, which portion is trans- 
ferred to the staff of the planning room. But upon him many 
functions previously performed indifferently by workmen are 
placed, and new functions are added. The net result is to call 
for moie foremanizmg activity than before. It is necessary, 
therefore, to supplement the foreman, and this development of new 
personnel in the shop naturally takes place along functional lines. 

In a general way, the functions of shop control tend to classify 
themselves as assembling the facilities for the job, supervising 
the actual operations of men and machines for output, main- 
taining quality, maintaining equipment m repair, and preserving 
discipline. Along similar lines the functionalization of personnel 
proceeds as development requires. As a general rule the sov- 
ereignty of one boss in the shop is not so seriously curtailed as to 
be entirely disrupted. 

Frederick W. Taylor frequently recommended a plan of 
functionalization involving 

For the planning room 

1 An order of work and route clerk. 

2. An instruction card clerk. 

3 A time and cost clerk 

4. A shop disciplinarian in charge of employee record (a sort of 
employment manager in embryo) 

For the shop 

1. A gang boss, to assemble the requisites for jobs, instruct in 
setting up work, and have general charge of the shop 

^Shop Management, Frederick W Taylor, N Y., 1911. Harper. 
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2. A machine speed boss 

3 An inspector, concerned with quality of product. 

4 A repair boss 

Neither this particular division of labor, nor any other set 
scheme can be said to characterize any large number of scientific 
management installations The development of specialties in 
the general field of foremanizing commends itself, however, on 
the ground of economy in the use of talent. As Taylor said, 
aftei listing nine duties devolving upon the ordinary gang boss, “ If 
such a man could be found he should be made manager or superin- 
tendent of a works instead of gang boss 

With division of functions the partial man can be utilized. 
The psychology of foreman specialization has been explained, 
by W E Fieeland, on the basis of the experience of the Win- 
chester Repeating Arms Company, as follows For planning, 
a man must have analytical power, the ability to dissect a task 
and break it down into its elements, he must have imagination 
to put these elements together into a complete whole, he must 
have leasomng power to formulate and plan the accomplishment 
of the work The man in charge of preparation must be ingeni- 
ous, resourceful, inventive. If he is on mechanical work he must 
have the mechanical instinct. The schedule man must have a 
sense of tune and sequence and of relative importance He must 
have the ability to recognize the relative importance of things 
in time and cost and to ai range them in the order of their im- 
portance or their magnitude and, if the order of importance con- 
flicts with the order of magnitude, to determine which of the two 
shall govern The work requires an orderly, systematic, clerical 
mind. The production man must be forceful, aggressive, driving, 
tenacious, persistent— the truly executive type. He must be 
able to control men, to guide them, push them, pull them. Inspec- 
tion of work requires the precise, particular, patient, judicious 
type. ... It is more important to get the right type of man 
than it is to determine whether he has the highest degree of 
knowledge for the particular thing he is to do. A man may 
know very little of the particular set of actmties he is to super- 


1 Shop Management, Frederick W Taylor, N Y , 1911 Harper 
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vise if he has the right set of characteristics and the right tem- 
perament for the job to which he is assigned.”^ 

Orders and Reports. — A great step was taken, years ago, in 
engineering establishments, when drafting rooms began to send 
down blue prints to the shops, as a means of controlling the 
dimensions of work. Scientific management aims to extend this 
idea and establish administrative control of the times, methods, 
and equipments used in the shop, by means of orders issued from 
the planning room. 

A complete instruction card in a well-managed establishment 
is quite an elaborate affair. In an engineering establishment 
it includes, among other things, necessary drawings, descriptions 
of the work to be done and the methods to be used, lists of mate- 
rials, tools, attachments, jigs, and gauges, the sequence of opera- 
tions, the list of elementary minimum times, the standard or 
prescribed time, and the wage rate. A sample instruction card, 
such as is used in connection with scientific management, is 
presented in Fig. 33. In such instructions as this, it is possible 
to put before the worker in condensed and practical form informa- 
tion which it has taken years of work to procure. In such 
preparation there is no useless work done, however, for there is 
no point decided which will not inevitably arise for decision 
during the progress of production. To use standard orders 
means simply to appoint capable men to decide matters once for 
all, in advance, and under favorable conditions, rather than allow 
these matters to drift until they are encountered in the progress 
of work, so that production stops while the workman ponders 
and experiments, or rummages for lost tools, or travels to the 
stock room, or hunts his boss. 

The prompt and detailed control required in scientific manage- 
ment necessitates the use of a considerable variety of authoriza- 
tion forms and report forms. These are for the most part very 
brief. They are quickly used; and they flow back into the 
ofiices so rapidly that they are available for any tabulations 
that may be desired to show progress of work or costs. Mr. 
Taylor foimd one particular report especially useful. He said, 
in 1911 : We have found for economy that the reoord which 

^The Winchester Plan of Management, W. E Freeland Iron Age, 
Jan 3, 1918, p 129. 
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is made up early on the morning of the day following the work, 
which shows how many men in each department failed to earn 
their bonus, is the most helpful record in promoting economy 
It becomes possible then, the day after bad work has been done 
by anybody, to chase it right home, either to the foreman, the 
teachers, the tool department, planning department, or the 
worlmian himself, and prove right then and there to the men or 
the department just what they have done that is wrong/^i 



Fig 34 — ^Line Chaet to Show Daily Bonus Earned 


Symbols may be used to indicate absent, failure to make bonus, spoiled 
work, part of a day, repairs needed, tools needed, defective material, lack of 
instruction, new operator, reason not clear, etc. 

A simple line tabulation is given in Fig. 34, which may be 
adapted to a variety of uses. In the case illustrated normal 
functioning is indicated when the lines are continuous. The 
breaks, which readily catch the eye, may contain any desired 
symbols explaining the causes of failure Charts of this order, 
but constructed to permit the statement of percentages, weie 

^ Frederick W Taylor, Frank B Copley, N Y. Harper, 1923, Vol I, 
p. 368. 
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mu A used by H L. Gantt, and are explained in his Organizing 
for Work/ ® ® 

Wages and Scientific Management.-The wage problem is 
to be taken up m a series of later chapters It must suffice here 
to indicate briefly some things actually done under scientific 
management, either in pubhc work or m plants where Taylor’s 
influence was dominant. 

At the Midvale Steel plant in PhUadelphia, in the case of a 
steel forging turned in a lathe, production was raised from 5 
to 10 per day. The price rate was cut from 50 cents to 35 cents 
per piece for 10 pieces per day, or 25 cents per piece for less than 
10 pieces per day The daily earnings of the worker increased 
from $2 50 to $3.50 per day. Costs dropped from $1.17 to 69 
cents eacli.-^ 

At the Bethlehem Steel plants the handhng of material in the 
yards required 400 to 600 men. With the new methods 140 
men were able to do equal work. The old wages were'll 15 a 
dayj the new $1.85. Calculating 300 working days in the year 
for 140 men, at an advance of 70 cents per day, the total wage 
increase appears to be approximately $29,400 for the men 
retained. The company’s profit in the improvement, after 
deducting all overhead and extra operatmg expense, was $78,000.^ 

At the Mare Island Navy Yard, wood calkers were doing 
80 to 100 ft. With the new system 380 to 400 ft. per day were 
done. The former wages were $4.50 to $5.00; the new wages 
were $7 50 to $8 00. In the same yard unskilled laborers were 
removing 50 to 60 sq ft of rust and barnacles with pneumatic 
hammers. The new performance became 180 to 210 sq. ft. 
The old wages were $2.40 a day, the new were $3.30 to $3.80 
a day.'* 

At the Watertown Arsenal, the molds for pack saddle pom- 
mels were made in the foundry under the old system at the rate of 
9 per day. The new rate became 24 molds per day. The old 

1 Organizing for Work, H L Gantt, N Y Hareourt, 1919 See also 
The Gantt Chart, Wallace Clark, N Y , 1922 The Honald Press 

» Fredenck W. Taylor, Frank B. Copley, N. Y. Harper & Brothers, 
1923, Vol I, p 317. 

” Ibid , Vol II, pp 66-67. 

* Ibid , Vol II, p 308. 
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wages were $3 28 a day; the new were $5 74 per day. The total 
cost of the molds to the government fell from $1 17 to 54 cents ^ 

Before one concludes from these instances that wages were 
not sufficiently raised in comparison with savings made or the 
increase in profits, three things should be considered. The first 
is that the increase of output does not indicate a corresponding 
increase in effort put forth by the worker. To argue this would 
be to argue that previously he had been a frightful slacker. The 
tools and methods and the work environment generally were 
greatly improved. There was increase of effort, doubtless, but 
not anything approaching the increase in output. The second 
point is that scientific management is not a profit sharing system 
It simply endeavors to find the rate of wages which will be satis- 
factory to the worker, and will secure from him adequate coopera- 
tion in production. In the third place, these profits under 
scientific management generally, such as they are, have not been 
high enough to induce a very rapid introduction of the system. 
Scientific management is difficult and expensive. So long as 
there are easier ways of making profits they will be followed. The 
recent history of American manufacture makes it appear that there 
are easier ways such as consolidation, production on a large scale, 
the reduction of manufacturing to repetitive-process types of 
operation, artificial monopoly from legal protection to patents, 
trade marks, and trade names, and artificial monopoly through 
tariff laws The refined scientific method will go slowly until 
there is greater economic pressure. 

The Principles. — The central ideas of scientific management 
can, perhaps, be more easily held in mind by giving them brief 
connected statement. Such statement exhibits the general 
significance of the movement, and gives more carrying power 
to the ideas than they would have if considered separately. 

1. The leading idea of scientific management is, without 
any doubt, that the conduct of business is a proper subject for 
scientific research; and that the time has arrived when no man- 
agement can longer be considered first-class which does not, by 
thoroughgoing and systematic research, discover the most effi- 
cient equipment and methods, and take the necessary steps to 
install and maintain them. “Both sides,"' said Frederick W. 
ilbid, Vol II, p. 345. 
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Taylor, must recognize as essential the substitution of exact 
scientific investigation and knowledge for the old individual 
judgment and opinion, either of the workman or the boss, in all 
matters relating to the work done in the establishment.” ^ 

2. Scientific management is a managerial aid to production. 
It emphasises both management and production: and in both 
takes the emphasis off the distribution of products between labor 
and capital. “ The great revolution,” says Taylor, ‘'that takes 
place in the mental attitude of the two parties under scientific 
management is that both sides take their eyes off the division 
of the surplus as the all-important matter, and together turn 
their attention toward increasing the size of the surplus.” ^ 

3. Management must definitely hold itself responsible for 
developing a science of production, for expressing this science 
adequately in the working environment which it provides and in 
the activities of its service departments, for selecting and training 
the worker, and for making certain by supervision that the 
worker and the agencies provided unite eflEiciently m the productive 
process. " By far the greater gain,” says Taylor, under scientific 
management comes from the new, the very great and the extra- 
ordinary burdens and duties which are voluntarily assumed by 
those on the management's side.” ^ 

4 A distinction is to be drawn between planning and execu- 
tion; and all execution is to be adequately planned for in advance. 

5. Control is to be exercised by means of a process of stand- 
ardization. Standards expressing the desired condition of eqmp- 
ment and the desired methods of procedure are to be drawn up; 
and standardization is to be achieved by bringing equipment 
and methods up to these standards and maintaining them there. 

6. The records of performance should be such as completely 
to individualize responsibility, and all rewards should be appor- 
tioned on the basis of individual performance. 

Ex-Secretary of Commerce W. C. Redfield has summarized 
the movement m greater detail as follows: 

Disclaiming attachment to any particular system or ex- 

^ Frederick W Taylor, Frank B. Copley, N Y Harper & Brothers, 
1923, Vol I, p 12 

2 Ibid , Vol I, p 11. 

3 Ibid , Vol I, p. 12. 
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ponent of efficiency, the following elements may be said to be clear 
in all that is proposed in behalf of the alleged new industrial 
gospel. 

Close cooperation and sympathy between the management 
and the workmen. This is foremost and basic. If it is not 
reahzed that this ts foremost and basic, the subject is completely 
misapprehended. 

The standardization of equipment and accessories through- 
out the shop 

“ The systematizing of work in operation, of the care, main- 
tenance and issue of materials and tools, and the careful routing 
of all orders while passing through the works. 

“The planning m advance of the work for each machine, 
and furnishing tools, fixtures, and materials ready to the hand 
of the workman before needed, so that delays between opera- 
tions are cut out. 

“ The study of the actual time occupied by each element 
or movement of every operation, in order to determine the 
correct time required for it, and to save waste energy. 

“ The determination in time study of the proper allowance 
for rest, necessary delays, or interruptions of work. 

“The fixing of standaid time for doing work, based upon 
the aforesaid studies, and the careful personal instruction of 
workmen m the best and easiest methods of working. 

“ The payment usually to the workman of a bonus or pre- 
mium, based upon his doing the work in a certain relation to 
the standard time.’^^ 

Mr. Harrington Emerson has stated the principles of efficiency, 
in twelve points 1. Definite plans and ideals. 2 Supernal 
common sense 3 Competent guidance. 4 Discipline. 5 The 
fair deal. 6 Dispatching 7. Reliable, immediate, and adequate 
records. 8 Determination of standards 9. Standard practice 
instructions. 10 Standardized conditions. 11 Standardized 
operations 12. Efficiency reward.^ 

Later History. — The pioneer period of scientific management 

^ The New Industrial Day, William C Redfield, N Y , 1912 Century 
Co , pp. 176-177 

2 The Twelve Principles of Efficiency, Harrington Emerson, N Y , 1912. 
Engineering Magazme Co 
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comprises the two decades between 1880 and 1900. A year 
after the first date Frederick W Taylor began to makA time 
studies at the Midvale Steel plant A year after the latter date 
he severed his connection with the Bethlehem Steel Company, 
and retired from money-making activities During this period 
the system was being quietly worked out with no more publicity 
than the reading of several papers by H. R. Towne, F. A. Halsey 
and F W. Taylor before the American Society of Mechanical 
Engineers. 

The middle period of the history is the decade 1900-1910. 
Dunng this time interest rapidly increased, especially among 
engineers, while the courses in business admimstration now first 
mtroduced in American universities provided a new source of 
mquiries About a dozen books bearing on eflSciency in industry 
can be named which appeared in this penod. There then began 
to be a demand for experts to install the system in manufacturing 
establishments and in government shipyards and arsenals 

This penod was ended by the rate hearmgs of the eastern 
railroads before the Interstate Commerce Commission in 1910 
In these hearings Mr Louis D Brandeis, now justice of the 
U S Supreme Court, representing an orgamzation of eastern 
shippers, presented the argument that American railways would 
not need rate increases if they adopted the methods of scientific 
management. In particular, at this tune, an estunate made 
by Mr. Harrington Emerson that the railroads might save 
$1,000,000 per day in operating expenses, by introducing eflaciency 
methods attracted much pubhc attention and aroused hvely 
debate The newspapers and magazines gave space to the new 
system As many books on industrial ejficiency appeared in 
the year 1912 alone as in the entire decade of 1900-1910. Soci- 
eties were formed for the study of efficiency. There was keen 
demand among business executives for information, and in 
answer to it the profession of efficiency expert was quickly 
launched, and an army of more or less inadequately prepared 
persons appeared ready to install wonderworking improvements 
Since that time discrimination between the genuine and the 
imitation has been difficult. 

This publicity aroused the leaders of orgamzed labor. Pres- 
sure was brought to hear upon Congress which led to an invest!- 
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gation by a committee of the House of Representatives in 1912 i 
From 1914 on, for several years Congress attached riders to 
appropriation bills prohibiting the use of government money 
for famfi and motion studies or for premiums or bonuses to wage 
earners, except bonuses for suggestions. 

Opposed as Destructive of the Worker’s Initiative. — The 
leading objection advanced by the representatives of orgamzed 
labor against scientific management is that it tends to stifie the 
initiative of the worker, to eliminate the skilled crafts, to monop- 
olize knowledge, and to condemn the worker to a life of monotony. 
It may be granted that scientific management lessens the range 
of activities of an average worker by performing many tasks for 
him which he formerly did for himself, such as grinding his tools; 
and deprives him of liberties which he formerly enjoyed, such as 
doing the work in a variety of ways and at a variety of speeds 
It IS the latest step in the long process of the division of labor. 

However, we must not picture to ourselves the previous con- 
dition of the average worker as one of productive imtiative. 
Professor Charles S Myers, Director of the Psychological Labora- 
tory of Cambridge University, England, after an investigation 
of scientific management, said: “We must remember that the 
worker, whether trained in motion study or not, will ultimately 
fall mto some habitual method of procedure. The training of a 
new worker merely shows him one of the most econonaical 
methods and prevents in him the formation of bad habits. It 
need not turn bmn into a machine any more than if he were left 
to his own devices.” ^ 

The stagnant condition of the average shop was referred to 
at the beginning of the last chapter. These conditions, where 
labor has had thmgs so largely in its own hands, do not impart 
much strength to the argument for preserving a wide and mdefi- 
mte range of activities within which to allow the laborer to wander 
Men with initiative fittmg them to experiment with shop methods 
and to devise shop equipment, appear among wage earners; 
but they presently rise out of that class to occupations where 

1 Hearings before the House of Representatives Special Committee on the 
Taylor and Other Systems of Shop Management Washington, Government 
Printmg Office, 1912 Three volumes 

2 Mmd and Work, Charles S. Myers, London and N Y. Putnam, 1921, p. 20. 
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their talents can be utilized In the average shop the method is 
ordinary* under scientific management it is the best attainable 
The superior method is certainly no bai to development 

In the ordinary shop men arc lor the greater part of their time 
employed on tasks beneath them in quality, while the thought 
rambles m unpioductivc woolgathering; in an efficiency shop 
the aim is to keep men upon the highest kind of woik of which 
they are capable. This concentiation of faculties is favorable 
to growth In the average shop there is little instruction from 
persons of supeiior knowledge, and the processes drift along at the 
comfortable level of the average mind under scientific manage- 
ment the opeiatives aie intimately associated with a group of 
instructors who explain and demonstrate the best methods, as 
in a training school; and they aie furnished with carefully pre- 
pared iiibtruct;ion sheets whicdi are virtually the pages of a text- 
book upon the ait in which they aic engaged Suiely such a 
contact Ix'tween higher and lower is not deadening It can safely 
be said that moie thinking is done in connection with scientific 
managemamt than any othei system of pioduction ever devised, 
and that a higher latio of thinkers to mcie “ hands ’’ is required 
to operate it than any other 

When it comes to the leoognition of the exceptional talent 
which appeals among workmen hy giving pi emotion, no estab- 
lishments are so favorably oiganizcd as those with functional 
forcmanship, for noiK^ liave such a large corps of suboidmatc 
ofiiceis and specnil foiemen to be recruited fiom the lanks. As 
is well known, the chicjf adnumstiative bar, m oidmaiy estab- 
lishments, to the making of suggestions by operatives is the 
general foreman, who is too busy to welcome criticisms fiom the 
force, who (piicldy gains the idea that a thinking workman is 
trying to make a showing to get his 30b, and whose uncurbed 
power over hiring and discharge makes his enmity fatal to an 
employee The plan of functional foremanship was the first 
one to remove the power of arbitrary discharge from the fore- 
man In so doing it anticipated modern practice m emplojnnent 
management 

Under scientific management the attention of the workman 
IS sharply drawn to his taslc. He entertains a new respect for it, 
by learning that it is a worthy object of study, and that it is pos- 
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sible to bring out of it an unsuspected fine art The standards 
under scientific management are not static but progressive No 
other management is so ready to recognize an improvement when 
offered, for none has worked so hard to make improvements. 
And no other type of management can so promptly and com- 
pletely utilize a good suggestion, for none has the system by 
w^hich the new idea can be so quicldy installed as the standard 
and applied to every case which pertains to it 

Scientific management imposes only one bar to suggestion, 
and that is the ancient rule recognized in every fine art and 
applied in every scientifically controlled profession, namely, 
that no one shall presume to revolutionize methods who has 
not demonstrated his mastery of the method already m use. 
The purpose of the rule is to defend the precious body of 
accepted knowledge from violent hands, and avoid the per- 
petual uproar as to methods which would ensue if attention 
were given to every one who pretended to a grasp of fundamental 
principles. 

Opposed as Autocratic, — It has been charged by union 
representatives that scientific management is undemocratic, 
that it forces the worker to depend upon the employer's con- 
ception of fairness, and gives the worker no voice m hiring or 
discharge, in setting the task, in determining the wage rate, or 
determining the general conditions of employment. It should be 
explained that, in union circles, employers who do not accept 
a union-dictated stint or day^s work, nor subscribe to the union 
rate of wages to be paid indiscriminately to all the workers of an 
orgamzed craft, and do not enter into a contract with the unions 
covering these and many other matters, are described as “ un- 
democratic,” arbitrary,” “ autocratic,” “ robbing the worker 
of his rightful protection,” and “ engaged in reducing the worker 
to a condition of serfdom.” 

Understanding these terms in this special and limited sense, 
it may be granted that scientific management is a normal case of 
operation under the capitahstic entrepreneur system, which 
system gives the opportimity to any one who will provide the 
material agencies and the administration for production, to 
assume the responsibilities of management, and invite the 
cooperation of workers: all this being under the free rule that the 
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worker assumes no responsibility further than that of following 
orders, and can leave at will, and the stern rule that if the man- 
agement is not successful the capital will be lost. 

Scientific management is a capital-proposed improvement, 
for no other reason than that labor has not taken the initiative 
in proposing it It may be freely granted, however, that these 
agencies are beyond the ability of workers or the general officers 
of unions to devise and install: specialists and experts must be 
employed. 

Scientific management cannot produce its characteristic effi- 
cient results under a system of flat rates of production and reward 
within each organized craft, and with a variety of conditions and 
processes of production subject to the hazard of agreement in 
conference with organizations whose policies are influenced by the 
politics of a campaign for power extending far beyond the 
boundaries of the individual plant. Scientific management 
depends upon the discovery of the proper method and pace by 
investigation; and thc^ energizing of all participants by rewards 
proportional to individual accomplishments. If union organiza- 
tions can subscribe to such policies of operation, there is no 
reason why i»ho experts employed should not be jointly hired 
and paid by the union and the employer. Capital interests 
can operate an industry, or labor interests can operate an indus- 
try; but the two cannot do so jointly unless there is a considerable 
degree of compatibility as to the basis. A joint plan of employers 
and unions to determine standards of production, by means of 
time studies, was carried out m the ladies^ garment industry 
of Cleveland in 1922, under the supervision of an engineer, paid 
jointly by the unions and the manufacturer’s association. This 
was m connection with the Cleveland Plan of guaranteed 
employment 

Opposed as Liable to Misuse. — Scientific management has 
been criticized by labor leaders on the ground that it may be 
used unscrupulously to the detriment of workers, and offers no 
guarantee against the abuse of its professed principles and 
practices.” This is not an argument against scientific manage- 
ment alone, but against any scientific instrumentality whatso- 
ever. Efficient agencies are efficient in misuse as in use. The 
danger of misuse docs exist. It exists here as it does at every 
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step in progress which endows the human hand and the human 
brain with instruments of increased potency 

While it is not a positive guarantee of right use, it is m the 
nature of a tendency toward it that the more refined and scientific 
the nature of an agency the more its use will be confined to men 
of education, whose minds are normal and orderly, who have 
learned to enforce discipline upon their own passions, and who 
aspire to broadminded and just ideals. The managements 
which can install and operate a fine system are likely to be 
managements of standing in the industrial community, and not 
apt to adopt a set of nrinciples and then act in systematic viola- 
tion of them. 

Again, there is a wholesome tendency in any system which 
lays special emphasis upon thorough and scientific investigation, 
and which erects special agencies to keep watch of performance, 
for such a system is sure, sooner or later, to accumulate records 
which will reveal the true significance of every health-destroying 
condition and every policy which breeds the sense of injustice 
It may at the start be crude, but it is bound to improve. “ Let 
the light shine, said Erasmus, and the darkness will disappear 
of itself.'^ An illustration of this, under scientific management, 
IS the manner in which the study of the performance of individual 
machines and work places led to the conception of machine- 
hour costs, and this led to the realization of the heavy burden 
of idle time, and this to a protest against charging as a true 
cost of production the cost of seasonal idle periods, and this 
again to efforts to avoid periods of unemployment and to regular- 
ize employment throughout the year. 

The experience of industry shows that, in the application of 
any new agency, good uses vastly predominate over bad ones. 
If we believe that the majority of people are fair-minded, as those 
labor leaders who speak so much of industrial democracy certainly 
must do, we need have no fear of general results. 

The Underlying Cause of Opposition.— So varied, extreme, 
and mutually incompatible are the charges which have been 
made against scientific management by organized labor, that the 
series as a whole paints an unbelievable picture of human villainy 
In short, the series as a whole defeats its purpose as argument. 
The series, however, is a sufficient evidence of an underlying 
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attitude of hostility. Is there good ground for such hostility*'* 
It seems to the writer that such ground is not far to seek Both 
lalior and scientific management propose as the general objective 
the public welfare, but they propose to reach it by radically 
different paths. 

Organized labor is striving to develop a solidarity and sense 
of common cause m the ranks of labor. To do this it, as far as 
possible, suppresses individual or group aims, and replaces them 
with common aims. It eliminates the individual wage rate by 
enforcing the union standard rate. It emphasizes union hours 
and union working conditions. This is an entirely intelligent 
policy Its immediate aim is not production but a strong union. 
The unionist looks with cold eye, even upon benefits to the wage 
earner, if they come through sources independent of the union, 
and if they tend to divorce the interest of the wage earner from 
his union 

Scientific management, by its high wages and dependable 
working conditions, ties the wage earner to his employer. By 
selecting, placing, promoting, and paying strictly on the basis 
of individual achievement, it tends to weaken the bond between 
individual wage earners By achieving benefits for its employe(!S 
beyond what otlua* employers give, the scientific management 
plant by so much diiTercntiaies the scientific management 
worker from the mass of workers. By giving wages higher than 
the union rate, and fixing hours shorter than the union schedule, 
and providing working conditions better than the union standards, 
scientific management cancels the sense of obligation in its (‘in- 
ployees to the unions. 

There exists, therefore, a fundamental difference of immediate 
aim Should progress be by increasing the power of the unions 
and, by passing through union prosperity, achieve general 
prosperity? Or should it be by developing examples of ideal 
individual industrial initiative and, through the diffusion of these 
methods, achieve the public welfare*^ It seems reasonable to say 
that progress should be made in both ways. There are employers 
so gifted that they should be given freedom to make a contribm 
tion to progress, which can be had m no other way There are 
other employers so contemptible and dangerous that the only 
safety for the wage earner lies in the public law and the powerful 
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union. “From 10 per cent to 25 per cent of American em- 
ployers/^ says Professor John R. Commons, “ may be said to be 
so far ahead of the game that trade unions cannot reach them. 
Conditions are better, wages are better, security is better, than 
unions can actually dehver to their members. The other 75 
per cent to 90 per cent are backward, either on account of inefS- 
ciency, competition, or greed, and only the big stick of unionism 
or legislation can brmg them up to the level of the 10 per cent or 
the 25 per cent.^'^ 

Conclusion. — Scientific management appeared, historically, 
toward the close of the period of the great inventions and the 
great captains of industry, when it was possible to take attention 
off equipment and center it upon administration; and when 
administration could be considered not as the personal methods 
of the proprietor merely, but as an art ruled by principles to which 
experts could subscribe. And it came practically at the begin- 
ning of engineermg as a profession followed by men with systematic 
training The contribution of scientific management constitutes 
a sort of transitional movement or bridge from the earlier period, 
which looked upon production chiefly as a matter of equipment 
and processes, to this later day, when it appears to be qmte as 
much a question of adjusting human relationships. 

It would be a mistake to identify scientific management 
as equivalent to the entire movement to introduce science and 
system into management. It by no means created a complete 
science of administration. Indeed, but one of its founders — 
Harrington Emerson — ^was widely famihar with the pure theory 
of admimstration. But it has made very important contri- 
butions — so important that industrial administration before its 
advent now seems like ancient history, — and it is desirable to 
have a name by which to designate them. More and more these 
contributions tend to dissolve into the general stream of progress, 
and lose their distinctiveness of origin, 

1 Industrial Government, John R Commons and Others, N. Y. Mac- 
millan, 1921, p 263 
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Problems 

Promotion Chances tmder Scientific Management. — Are not the 
chaDces of promotion for a workman lessened, since so many matteis 
are standardized, and he has to exercise independent judgment on a 
smaller range of matters'^ 

References — Taylor, Scientific Management, pp 104-105, Hoxie, 
Scientific Management and Labor, pp 92-95 

The Wages of the Workman and Scientific Management. — General 
William Crozier reported the following case from the Watertown Arsenal, 
as one of the results of the introduction of scientific management 
After a time study had been made on a piece of work, the workman, 
who was an exceptionally fast and skillful man, proceeded to earn a good 
premium, but upon comparing the cost of the work to the Government, 
before and after the premium system of payment, it was discovered 
that the cost was greater afterward than before That is, theie was no 
saving of tune and oveihcad charges to compensate for the inci eased 
amount jiaid to tJic workman ” What do you consider the significance 
of this cas(i to be? 

Scientific Management and Unskilled Labor. — Does not scientific 
management displace capable all-round mechanics fiom machine-tending 
processes, and put in tlieir places cheaper, ignorant men of lower caliber, 
who have previously been doing unskilled work? 

References —Tayloi, Shop Management, pp 105-106, 146-147, 
Hoxie, Scientific Managomcnit and Labor, p 16, Gilbreth, Primer of 
Scientific Management, p 61. 

Wages versus Output.— Is it not unfair to teach a worker, under 
scientific management, to do twice as much work as he did before, and 
then only pay him, perhaps, a 25 or 50 per cent increase of wages'^ 

References —Taylor, Principles of Scientific Management, pp. 135- 
138; Taylor, Shop Management, p 131; Gilbreth, Primer of Scientific 
Management, pp 80-00 

Questions Concerning Scientific Management. — A consultant m 
management has stated that the following questions are the ones most 
commonly asked by business executives with reference to scientific 
management 

1 How can you utilize employment methods, or m other words, 
scientifically select the workman, when you must of necessity, under 
present conditions, hire every applicant available? 

2 “ With a constantly great labor overturn in a plant, how can 
standardized methods of manufacture be applied and maintained? 

3 “ How can greater production and reduced labor costs be obtained 
unless you ^ drive ' the workmen? 
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4. '^Tiy do not piece rates give a constant labor cost? 

5. are not piece rates as fair to the workman as is the ‘ bonus 
or efficiency ^ method*^^ 

6 '‘Why are proper routing and good environment necessary for 
obtaining high efficiency^ 

7. Does not scientific management mcrease overhead expense'^^ ” 

Frame answers to these questions based upon the conceptions of an 
efficient system of scientific management. 

ScienMc Management and Collective Bargaining. — Is not scientific 
management a form of industrial autocracy? Is it not a system which 
will break down the democratic safeguards of the worker? Could not 
collective bargaining be combined mth it? 

References— T&ylov, Shop Management, pp. 185-190; Hoxie, 
Scientific Management and Labor, pp 9-10, 17-18; Gilbreth, Primer 
of Scientific Management, p 89. 

Scientific Management: Pro and Contra. — Mr. John P. Frey, a 
labor leader, in March, 1916, published an article on scientific manage- 
ment in the Shoe Worker’s Journal, in which was the following para- 
graph 

“ Organized labor has declaied that Scientific Management is essen- 
tially autocratic, a reversion ,to industrial autocracy which forces the 
workers to depend upon the employer’s conception of fairness and justice, 
and limits the democratic safeguards of the workers, that it tends to 
gather up and to transfer to the management all the traditional knowledge, 
the judgment and the skill of the workers, and monopolizes their initia- 
tive and skill in connection with work; that it ordinarily allows the work- 
man no voice in hirmg or discharging, the setting of the task, the deter- 
mination of the wages, or the general conditions of employment; that it 
greatly intensifies unnecessary managerial dictation and discipline; 
tends to prevent the presentation and denies the adequate consideration 
of grievances and tends to increase the number of shop offenses and the 
amount of docking and fining, it mtroduces the spirit of mutual suspicion 
and contest among the men and thus destroys the solidarity and co- 
operative spirit of the group; it has refused to deal with the workers 
except as individuals, it is incompatible with and destructive to union- 
ism; it destroys all the protective rules established by unionism, and, 
finally, it is mcompatible with and destructive to collective bargaining ” 

In opposition to the above statement consider the following statement 
by Frederick W Taylor, the founder of scientific management “ Scientific 
management is the essence of industrial democracy. It substitutes the 
rule of law for arbitrary decisions of foremen, employers and the unions, 
and treats each worker as an independent personality; it transfers to the 
workers the traditional craft knowledge which is being lost and destroyed 
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under ciiiioni nidns^inl methods, lessens the iigois of shop discipline; 
pioinoles a tiieiully lec^linu; and lelaiion between the management and 
the men, and among tlie woikeis ol a shop oi gioup, it gives a voice to 
both pailies — to the woikeis in the end eciiiai voice with the emplo^^ei — 
and substitutes )omt oliedumce to tact and laws foi obedience to peisonal 
authoiity No such demociaey has evei o\istod in industiy beloie. 
Eveiy piotest ot (‘vei}^ woilviiun must be handled liy those on the manage- 
ment side and the light oi wiong ol the complaint must be settled, not 
by the opinion ol either tlie maiiagoment or the woikman, but by the 
great code ol laws which have been developed and which must satisfy 
both sides, both can refer only to the aibitramcnt of science and fact, 
ocientific management thus makes collective bargainings and trades 
unionism unnecossaiy as a means of protection to the workers, but it 
welcomes the coopciation of unionism ’’ 

Compaic those statements, and value the points made as to fairness 
and impoi lance; tlien diaw up two statements, with caieful regard for 
fan ness, fust, as to the mflueu(‘o of the mtioductioii of scientific manage- 
ment upon the woikeis m the induidual iilant conceincd, second, as 
to the influoTH-e ol s(‘U'nti(ic managoiiKuit as a movement upon the influ- 
ence of the poliCK's adopled bv the unions with the oliject of stiongthcn- 
ing uniomsni and, if iiossible, seeming ioi it dominance ui industry. 

Rclncnn"^ — C) h Tlioniiison, Relation of Scientific Management 
to Laboi, (iiunh'ily Journal of Economics, Feb, 1016. Rejiublisbed 
m Selected Ai li(‘l(\s on Modem Indiistiial Movements, Daniel Bloom- 
field (Kdiloi), Copli'Y, Kiedeiiek W. Taylor, Vol I, pp 187-103, Vol II, 
pp 420-f32, and jofeumcos m the bibliogiaphy attached to this 
chapter 

Scientific Management and the Railways. — Draw from Brandcis, 
Scionlifu* Maimginuoiil, and tlu' Railioads, a statement of the proposal 
made foi the intiodiKitiou oi scuaitific maiugcment m Ameiican raihvays, 
w’hich W'as made a j)oitu)n of the aigumeiit against late advance, m the 
late healings oi the oasti'in cniiieis in 1010 Select vsevcial lailway 
peiiodicals, wlucJi may be consideied the loadois of the laihvay penodical 
press, and examine (Jie hk's ol tho.'^c jietiodicals ioi the year iollowing 
Octobei, 1010 Read the aataclob (editoiial and othei) upon scientific 
management, diaw’ off a list of tlie aiguraonts, and the positions taken, 
and prepaie a lepoit upon the leaction of the lailway woild to the jno- 
posal made I'ly Mi Brandcis and his associates 

Scientific Management and the Trade Union Press. — Select sevcial 
periodicals wJnch may be consideied to be the leaders of tlie trade union 
press, asceitain the ponod of most active discussion of scientific manage- 
ment (Get , lOll-Oct 1012*'^), and ex<immo the files loi one vear, diawing 
off statements of position, and aiguments Eiom this piepaie a stale- 
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ment of the attitude of trade union publications, at the time, to scientific 
management 
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CHAPTER XIII 


FUNCTIONS OF THE GENERAL SUPERINTENDENT OR 
WORKS MANAGER 

The responsibility for manufacturing processes, and a portion 
at least of the control of the various service departments whose 
activities are directed specially to the furthering of these proc- 
esses, devolves upon the highest manufacturing authority in 
the organization, whom we here designate as the general superin- 
tendent or works manager. This executive is influential in 
selecting the manufacturing plant, and in designing the product 
it IS to place upon the market. He is expected to keep the equip- 
ment and the making processes up to the standard, provide an 
adequate personnel of clerks and operatives, and control operations 
through a schedule, by means of a system of orders, and frequent 
inspections and reports. 

His functions concern men, materials, equipment and processes. 
Men he hires, trains, assigns to tasks, superintends, disciplines, 
remunerates, and discharges, protecting them from accidents, 
and utilizmg their labors in an environment of proper working 
conditions. Equipment he selects or designs, builds or buys, 
arranges, operates, repairs, protects from theft, vandalism, fire, 
and the elements, finally consigning it to the scrapheap. Mate- 
rials and supplies he selects, tests, purchases, stores, and utilizes. 
Processes he devises, tests, introduces, and supervises. He is 
responsible for whatever is comprised in the particular branch of 
the manufacturing art at the time and place. 

In aU of this work he is aided by the specialists of the company, 
who more and more establish themselves in service departments, 
such as those having to do with design, research, purchasing, 
stock, tools, employment management, accounts, trafiic, etc. 
The planning department will bring together many of his direct 
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subordinates. Through it, as well as by direct contacts, he will 
guide and sustain the foremen who are his lieutenants m the 
shops. 

The Foremen. — At his best, the foreman is about the most 
wholesome all-round man in the modern industrial organization. 
He is almost always a member of The Old Guard of the estab- 
lishment: and ho represents the old-fashioned type of craftsman, 
but developed by executive responsibilities. 

The foreman is the works manager's sergeant. To him the 
manager looks to keep everything going smoothly in the shop 
on schedule, to maintain discipline, train apprentices and green 
hands, rate his men and recommend changes of pay or work on 
the basis of individual records, keep a sharp eye on tool kits 
left with machines and all small suppUes, inspect spoiled work, 
scrap, and waste, and keep them within reasonable limits, handle 
emergency changes of plan, suggest improvements, and inter- 
pret and enfoice company policies. 

Since employees see more of the foremen than of all other 
executives combined, it is not surprising that many grievances 
have their origin in the shortcomings of foremen. Andrew 
Carnegie is reported to have said that all strikes start with poor 
foremanship. Mr. John D. Rockefeller, Jr., has said: Expe- 
rience shows that the vast majority of difficulties which occur 
in an industry arise between workmen and the subordinate officers 
who are in daily contact with them." ^ Mr. John Golden, 
president of the United Textile Workers of America, was asked 
what besides wages commanded the most attention from the 
two or three hundred thousand men in his organization. His 
prompt answer was: The autocracy of the minor officials, 
including the foremen." ^ From this situation has arisen the 
desire of organized labor for the privilege of electing the shop 
foremen; a demand illustrated by the resolution which was 
presented, but not passed, at the June, 1919, convention of the 
American Federation of Labor, which provided: That . . . the 
workers in any industry shall have the privilege and are en- 

^ Workmen’s Repreaentation in Industrial Government, E J. Miller, 
Urbana The Univ. of 111 , 1922, p. 90 

2 Bulletin of the Taylor Society, N Y , February, 1920, Vol. V, No 1, 
p 47. 
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coiiraged to demand the right to elect the foremen under whom 
they shall work by a majority vote of the entire force of the em- 
ployees engaged in that industry.^^ 

Improvement in foremamzing is being sought in two ways: 
by relievmg the foreman of duties, and by his education The 
developing of specialists involves not only the relief provided 
in the introduction of the planning room of scientific manage- 
ment, but the continuation of the program of drafting off shop 
functions into ser-\dce departments, which has been going on 
since colomal times. This movement, prior to or contem- 
poraneously with scientific management, had taken out design- 
ing, purchasing, traffic, shipping, cost accounting, tool storage, 
and time keeping It has since developed the employment 
manager, as the proper officer to handle final responsibility 
pertaining to employee relations 

Parallel with this movement is another which makes of the 
foreman a supervising executive, and gives him subordinates 
who are to him as corporals are to sergeants. These assistant 
foremen or leading hands are, in some notable automobile factories, 
called 30b setters.” The job setter is put m charge of a battery 
of machines of like character, which are regularly manned by 
unskilled laborers The job setter moves from place to place, 
on a schedule, arriving at each machine in time to assist the 
operative in taking out work, setting up new work, changing 
tools, or making important machine adjustments. It is argued 
in favor of the plan that it economizes skill by allowing the use 
of cheaper men for routine work at machines, that it concentrates 
responsibility for the mechamcal condition of equipment upon 
a small percentage of the working force, and that it relieves the 
foreman. 

The education of the foreman, as a national movement, had 
its rise at the close of the World War when, as a result of the 
dilution of skiU, and the necessity of energetic Americamzation, 
it was realized that the foreman is the central pivot about which 
swing vital problems, not only of industry, but of society. 
Regular programs of foreman training are now being carried on 
by many of the larger manufacturing organizations. These 
programs have to do not only with shop practice, but with 
industrial relations, the work of other departments of the business, 
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company policies, the elements of business organization and 
management, and economic problems 

Care of Machinery and Equipment. — The manufacturing 
equipment is intrusted to the works manager. He must depend 
upon his foiemcn, inspectors, repair men, and janitors to see that 
it is properly used, and is maintained in standard condition 
Foremen will instruct operatives as to the safe limit of tightness 
for threaded parts to avoid stripping threads, as to the oiling 
points and the oiling schedule, calling attention to destructive 
methods such as strilang the metal parts of machinery with hard 
hammers, using wrenches as hammers, etc. Inspectors will 
report on all fire escapes, fire hose, the insulation of pipes and 
wires, etc. They will inspect for safety; and will instruct the 
foremen as to the critical points to watch for accident hazard 
and for needed repaiis, at each work place. The machine repair 
SCI vice will make adjustments to compensate for wear, specifying 
change of lubricant, when necessary, as fits are loosened by wear. 
This service will keep a record of the nature of breakdowns, 
and the expense of repairs for each machine A Ford rule is, 
“ Maintain complete lecord of breakdowns, thus locating weak 
points and preventing recurrence by insistence on proper changes 
when buying more e(iuipment of the same type ” 

The proper care of equipment may be enforced by strict 
supervision; but it can be more certainly achieved by combining 
with it education which chang('s the attitude of everyone to 
respect for the machinery and buildings provided. A group 
of ruined small tools, used m a department, can be gathered 
from the tool room and from scrap, and wired to a bulletin board, 
with labels giving the name of the tool, the original cost, the 
average life, the mistake which ruined the particular specimen, 
and the number of such tools used in a year 

Man IS a tool-using animal,^' said Thomas Carlyle. “Weak 
in himself, and of small stature, he stands on a basis, at most 
of the fattcst-soled, of some half-square foot, insecurely enough; 
has to straddle out his legs, lest the very wind supplant him 
Feeblest of bipeds! Three quintals are a crushing load for him, 
the steer of the meadow tosses him aloft, like a waste rag. Never- 
theless, he can use Tools, can devise Tools with these, granite 
mountain melts into light dust before him; seas are his smooth 
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highway, winds and fire his unwearying steeds. Nowhere do 
you find hn-n without Tools; without Tools he is nothing, with 
Tools he is all.^^ 

To many workmen the machinery with which they are sur- 
sounded simply represents capital”: a thing owned by a body 
of unknown persons called stockholders; a mere tangible form 
which represents someone’s money. Machines do, indeed, 
represent a capital which someone has built up by earning and 
saving, and has had the faith to invest. But they also represent 
a power of production, and a means of making things cheaply 
and well, with a minimum of the burden of physical toil resting 
upon the wage earner. They are at once a means of saving 
labor and a means of providing more of the good things of life for 
everybody in the community. No one has so great an interest 
in using machinery well, and m encouraging the further develop- 
ment and use of it as the wage earner, for it is by the use of 
machinery, largely, that the present generation has escaped the 
hardships of past ages, and secured the many comforts which 
mark the life of the average man. 

To gain the modern ease and economy, a great equipment has 
become necessary; and to many people this equipment seems a 
threatening thing. It sometimes seems as if men were becom- 
ing secondary considerations in modern industry, and machinery 
the primary factor. 

It is true that, whereas direct labor was once a larger pro- 
portion of the cost of a manufactured article than factory burden 
or “ expense ” (which includes the cost of owning and operating 
machinery), the proportions have now been changed in many 
industries, and “expense” is a larger factor than labor. But 
what IS the result of this? In the days of the small, modestly- 
equipped shop, if trade were poor, the manufacturer could close 
down his plant, and when he had thus cut off his bills for direct 
labor by discharging his men, could feel that the loss on account 
of idle equipment could be disregarded. But to-day a shut-down 
cuts off only the smaller of the two items of cost, and leaves 
the larger one — ^the interest charge and the depreciation on 
accoimt of equipment — ^piling up steadily against him. Conse- 
quently, we find that modern managements are making every 
possible effort to insure continuous employment to their equip- 
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ment and laboi*. And this is a great advantage to the wage 
carnei . 

What is true of a shut-down on account of a dull season is 
tiue of a shut-down on account ol a strike And so manage- 
ments arc endeavoimg to find some fan way of settling difficulties 
which will be Icvss costly than the strike. And what is true of 
the stiike is true of absenteeism and taidiness and labor turn- 
over, for these things leave equipment idle or put it into the 
hands of gieen operatives. Industiy, therefore, cannot afford 
to disregard the conditions which lead the worker to be absent 
from his place, whether the cause be sickness or accident or a 
grievance of some soit. The idle machine calls out loudly, in 
the language ol costs, foi its paitnei, the workman 

Design of the Product. — In a geneial way, the final design 
of any piodiict tends io be arrived at by obtaining, first, what 
may be called a theoieti(*al design, eithci by pm chase or fi’om 
the designing (k'pjutmcuii., and Ihen proceeding to modify this 
design liorn the sl<mdpoint of the selling departments, and fiom 
that ol the niaiuilactining departments It may be confidently 
asserted that no single individual is competent to mature a 
design to ils finisluHl state The sovereign receipt for adjusting 
the demands ol tlu'oudreal design, ol good selling design, and of 
econoniHially made (k'sign, is lo biiiig the cxpeits representing 
the thiee points of yi(‘w into conf(‘ionco and sulmiit the proposed 
product to a i (dining jirocess in which every charactciistic, every 
line, and surface, and pait is considcied, one at a time. 

It is desnal)le that, the designing depaitment of a woiks 
should be kept, m int,imate touch with the manufacturing shops. 
The dcfeigiKU should ha,ve a,t hand convenient lists of machines 
tools and att,a(dim(aits in the sho])s, with tables showing the limit 
dimensions and weights ol work that can be handled To make 
manuiaetming (‘ost a more tangible thing, lists of expensive 
shapes, oi foims of construction, may be illustrated in parallel 
columns witli subst,antially equivalent shapes, or forms of con- 
struction, which arc easily produced. Similarly, tabulations of 
expensive and inexpensive finishes, or of expensive materials and 
matciiials nearly eciiii valent but lohS in cost can lie made. It will 
be piofit;a])le to ixxpimj that a de,signei follow peisonally m the 
shops the progH^ss of making his experimental models 
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If the product be a machine, good design will avoid difficult 
problems in moulding, and the use of fragile castings It will 
shun filets of compound curves for machined surfaces, will reduce 
highly polished surfaces to a minimum, will freely employ the 
punch press and drop forging processes, will specify standard 
sizes of bolts, screws, and small parts, and will prescribe work 
which can be turned out by standard arbors, bores, and tapers. 
In short, designing should be done in harmony with the economics 
of production 

Use is the supreme test. The consumer sorrowfully gathers 
much wisdom Designers should not only study their productions 
m experimental operation, and continue tests to failure, but 
should study their products away from the plant, m actual use, 
in the consumer’s hands They should gather up discarded and 
worn-out specimens to ascertain what ended the useful life, and 
find out why the design fell short of the coordination of the 
wonderful one-horse chaise,” It is reported that the Ford 
Motor Company followed the replacement of parts on the Model 
T car for years, to ascertain where the weak points of design or 
material were Likewise service work was done in Detroit for 
years, which yielded valuable information 

Standards of Accuracy. — Upon the general superintendent 
rests the responsibility of maintaining such standards of accuracy 
as will preserve intact the qualities aimed at in the original 
design of his product, and will permit easy assembling, and allow 
of interchangeability of parts 

When Isaac Watts was struggling with the first models of his 
steam engine, he had great trouble to prevent steam from leaking 
past his piston He used cork, oiled rags, tow, paper, and other 
things When finally a large engine was constructed, it was 
impossible to build an 18-inch cylinder and get the longest and 
shortest diameters nearer together than f of an inch It was not 
until 1774 that John Wilkinson built a boiing machine which 
helped the pioneers over this difiSculty So greatly has precision 
of working increased since that time, that in machine shops of the 
present day the holding of a dimension within f of a thousandth 
of an inch is a matter of course 

The system formerly in use was to inform the foreman what 
kind of fit was desired — running, sliding, driving, forcing. 
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shrinking. These terms were variously interpreted in different 
shops and by different A^orkmen, so that it was necessary to 
leave the smaller parts a little full, and finish by hand filing and 
constant trial of assembly. It was a great step in advance when 
blue punts and written specifications came into use, and the con- 
trol of dimensions was taken out of the hands of foremen and 
mechanics and concentrated in the hands of designers and the 
superintendent. Control is now exercised by indications on the 
drawings, and by gauges for testing the work. This involves 
especially such matters as clearance, allowance, and tolerance 
Clearance is a quality of dimensions by which two adjacent 
surfaces stand clear of each other. Allowance is a difference in 
the dimensions prescribed for two parts to produce a certain 
quality of fit Tolerance is a departure from dimensions permitted 
as an unavoidable or unimportant imperfection m workmanship. 
The nature of a fit will be determined by the combination of 
allowance and tolerance Upon the drawings the nominal or 
ideal dimensions will be given Tolerance is then indicated 
either by the plus or minus method, as 2" (nominal) dz 002", 


or by double dimensions 


2 0025" 
2 0020 "' 


In geneial, nominal dimen- 


sions will bo the mcjan between the extremes of tolerance; that 
IS to say, plus and minus tolerance will be equal Care must 
be taken to prevent overlapping of tolerances on parts to be 
assembled together. The sum of the tolerances on intermediate 
dimensions must agree with the tolerance permitted on the 
overall dimension. Eccentricity in cylindrical parts must be 
recognized and a tolerance fixed. By indicating a large tolerance 
for unimportant dimensions, and a less one for more particular 
parts, the time and skill of the shops may be concentrated by the 
administration upon those parts of the work where they will 
count for the most. 

In the shops the work will be controlled by means of gauges. 
Formerly but one gauge was used and the quality of the fit was 
determined by the looseness of the work m the gauge The best 
practice now is to provide limit gauges for shop use, whose 
dimensions are slightly inside the limits indicated on the draw- 
mgs. These gauges must be frequently calibrated by com- 
parison with master gauges, which are intended to represent 
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quite accurately the limit dimensions. The master gauges 
must be preserved from wear or misuse by' retaining them m the 
foreman's office, and using them for reference purposes only 

The Control of Quality. — There are many ideals in industry. 
There is the ideal of economy or minimum cost, of speed and 
promptness, of regularity and dependability: all with many 
others, merging in the general ideal of service In some ways the 
noblest of all industrial ideals is that of quality of material and 
workmanship: not how cheap, nor how soon, but how good. 
Quality is the characteristic ideal of the master craftsman. It 
is a maker's rather than a merchant's ideal: and it is the ideal 
which, in the long run, is most appreciated by the consumer. 

The general superintendent and his aids have the task of hold- 
ing the quality of their products as constant as may be, in spite of 
the varying state of repair of machinery, or the varying skill and 
willingness of employees as modified by labor turnover, or the 
varying qualities of materials which must be worked upon. 
The conditions for attaining a high standard of quality may be 
reviewed briefly 

(а) Good equipment maintained m reliable condition 

(б) Standardization upon the best process 

(c) Materials of proper quahty, kept uniform by careful purchas- 

ing and inspectmg 

(d) Working conditions conducive to a proper spirit. 

(e) Adequate training of the operative force 

(/) Prompt records, sufficiently individualized, and sufficiently 
followed up with remedial measures to create a clear sense of 
responsibility. 

(g) The quality of workmanshop made a factor in wage payment 
and promotion To this may be added that there must be 
quality in the wage corresponding to the quality wanted 
in the product. I asked an iron master," said Emerson, 
about the slag and cmder m railroad iron — ' 0,' he said, 

' there's always good iron to be had; if there's cinder in the 
iron, 'tis because there was cinder m the pay ' 

Qi) Quality ideals made widely known throughout the plant, and 
made interesting by competitive scores and otherwise 

^Conduct of Life, Ralph Waldo Emerson, Boston, 1898. Houghton 
Mifflin & Co. Essay, “ Considerations by the Way." 
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(z) Team work throughout the plant: the general administra- 
tive officers, the foremen, and the clerks consistently 
pulling for quality, until operatives become convinced, 
infected with the spirit informing the place, and join har- 
moniously m the effort '' The quality of any product,"’ 
said Houston Lowe, ‘^is largely dependent on the spirit of 
those who make it. The very best way to improve a 
product IS to improve the organization beWd it 

The expert in industry is sustained in his work, and has a 
steady enthusiasm, because he has a background of knowledge 
out of which have been born the ideals by which he is guided 
If the foreman would have his men enthusiastic for quality, he 
must build up such a background. He must explain the advan- 
tages of the qualities he desires, comparing good work with bad 
work, leading back from defects to the errors which produced 
them. If possible, the apparatus of testing should be brought 
from the laboratory, and a demonstration made of the way in 
which tests are carried through It will bo better still if simple 
testing apparatus can be permanently installed m the shop and 
regularly used. Briefly expressed, the ideal must be made real 
and familiar. For an account of convincing applications of these 
methods the reader should examine the writings of Robert B. 
Wolf.3 

All work must bo confined within certain cost limits A 
quality ideal for a product is, therefore, a conception relative to 
and in harmony with a cost ideal. If an operative does work 
which IS too poor in quality, he violates the quality ideal If 
he docs work which is too good in quality, he violates the cost 
ideal. If the work which is too good is permitted to continue, 
the operative fixes the quality standard at will, except that the 
management establishes a minimum by its inspection The 

1 Three Things Learned from 50 Years in One Business, Houston Lowe, 
American Magazine, Oct , 1919 

^Nonfinancial Incentives, Robert B. Wolf, N. Y, Aj^^^rican Society of 
Mechanical Engineers, 1918. This is an authoritative paper by the manager 
of the Spanish River Pulp and Paper Mills (Ltd ) of Sault Ste Mane, Ontario, 
Canada Republished as Chapter XVII in Tiade Unionism and Labor 
Problems, John R Commons, Boston Gmn, 1921, pp. 218-232 See also, 
The Creative Workman, Robert B Wolf, N Y., Technical Association of the 
Pulp and Paper Industry, 1918. 
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doing of work which is too good is one of the recognized methods 
of nursing a job 

Whatever the consumer pays to secure one utility he must 
make good by denying himself other utilities. The ideal of 
industry is to accomplish the most at the least cost Because 
of the variety of utilities which consumers desire, and individual 
differences in buying power, a great many qualities of product 
are equally justifiable economically. But an article which will 
give only a like number and kind of units of utility with another, 
but at a higher unit-utility cost, is an illogical variant product 
and uneconomic. An article of parts so proportioned as to 
durability that one part fails, while the other parts are good for 
much additional service, unless easy repair or replacement is 
made possible by the method of construction, and is made 
practical by service stations or supply parts in dealers' hands, is 
an uneconomic product. 

Inspection. — Among the objects to be attained by a system 
of inspection of products are, to detect poor materials, to dis- 
cover defective processes or inadequate apparatus, to sift and 
educate workmen, to save labor, as in the hand fitting of machine 
parts at assembly, or the improvement of textile fabrics woven 
with defective yarns, to avoid the continuation of work on material 
already spoiled, to ascertain the loss allowance necessary in cost 
estimates, to escape loss of prestige from the delivery of defective 
goods to customers, to counteract the influence toward sacrifice 
of quality inherent in systems of pay based chiefly on output, 
and to mtroduce workmanship more prominently as an element 
in determining pay. Inspection is, therefore, an instrumentality 
of management possessed of broad utility. 

The method of inspection is to discover defects by the examina- 
tion or test of products, to trace these defects back to their 
causes, fixing individual responsibility; and to compile records 
so classified as to cause, machine, process, operator, batch of 
material, shop, or otherwise, that general tendencies will be 
revealed, and the management may intelligently direct its efforts 
toward prevention. 

The closeness of inspection will be in proportion to the pos- 
sible loss which undetected defects may cause It will naturally 
be searching for automobile parts and for locomotives, railway 
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cars, railway rails, and the signal oil used by railways for switch 
lights and block signal lights. Whether it should be terminal 
inspection or intermediate between processes, will depend upon 
the probability that additional work will be done on defective 
pieces, and upon the danger of defective work being covered up 
by subsequent steps of manufacture. It will usually be wise to 
examine the first few pieces of a new run. 

The process of inspection may be automatic, voluntary, or 
professional. Automatic inspection occurs where a jig or fixture 
is made in such a way that work will not fit into it unless the 
previous steps of manufacture have been correct. Voluntary 
inspection occurs when men are paid according to the amount 
of perfect work finished by them, and hence become critical of 
pieces which will be counted out, and of materials likely to cause 
them delay This is sometimes called chain inspection. In a 
famous clothing factory, every operator who finds a defect on a 
garment, due to the work of a prior operator, receives the price 
of that operation for the garment. It has been found necessary, 
however, to make an exception of ripped places, for the tempta- 
tion was too strong to make a little rip into a bigger one. As 
this point suggests, chain inspection is likely to breed illwill 
between operatives. Professional inspection is a function of 
administration. It tends to pass into the hands of specialists 
m the measure that defects are subtle or their causes are dijBSicult 
to trace. Central inspection in specially equipped rooms is 
most accurate; but when inserted between processes involves 
the expense of shifting work back and forth. 

Inspection may be random, complete, or any combination 
of ^'he two. Random inspection chooses at random a certain 
numoer of units from a lot, and judges the lot on the basis of 
the results in the cases examined. Complete inspection means 
the examination of every unit. Combination inspection takes 
place when in the first part of a run, every piece is inspected 
until quality appears to be assured, when a change is made to 
random inspection. If then random inspection uncovers a defect, 
a change may be made back to complete inspection. 

Measurement of Output. — If it is desired to collect a system 
of unit costs, or to pay men on the basis of performance, ways 
must be found of measuring the work done. To do this presents 
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no special problem where a good division of labor exists and 
conditions are standardized. But where' there is variety of 
task and condition, as in the construction trades, the choice of 
measure and the administration of it is not easy. For painting 
and plastering and shinghng the square yard may be used to 
state amounts, but it wiU mean little unless the quality of the 
work is determined. In concrete work the cubic contents of a 
structure can be measured, but such a record will merely sum- 
marize the result of handling materials, building and erecting 
frames, removing forms, placing reenforcing steel, tending the 
mixer, moving, pouring, and ramming the liquid concrete, and 
finishing exposed surfaces. 

In engineering construction,^’ Gillette and Dana tell us, 
the cubic yard is a very common unit upon which contract 
prices are based, but the cubic yard itself is frequently a very 
uncertain unit of performance, for it is a composite of other units. 
Thus, in rock excavation, there are several distinct operations 
involved, which may be emmierated as follows: 1, drilling; 2, 
charging and firing (or blasting); 3, breaking large chunks to 
suitable sizes; 4, loading into cars, carts, skips, or the like, 5, 
transporting; 6, dumping.”^ The aim should be to measure 
elements rather than composites: in mathematical phrase, to 
measure variables rather than their functions. Hence the 
measurements sought should be, as far as possible, of elementary 
performances or single steps of manufacture, rather than of 
chains of operations. 

The work of single persons or gangs or of distinct classes of 
persons should be chosen rather than that of groups of persons 
pursmng unlike crafts. Thus, in concrete work, measures may 
be taken of the loads of sand brought up, the bags of cement 
mixed, the board feet of framing constructed, the number of stand- 
ardized and individually keyed forms set up or taken down, the 
square yards surfaced, etc. In rock excavation account may be 
taken of the lineal feet of holes dnlled, the number of charges 
exploded, the tons or yards of rock broken up, the amounts of 
material loaded, unloaded, and carried given distances by given 
means of transportation. 

P. Gillette and R T. Dana, Cost Keeping and Management 
Engineering, N Y., 1909, p. 50 
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In heavy masonry work the individual stones can be measured 
and marked in the stock yard. A report of the numbers laid 
each day can then be easily kept by the foreman, from which 
an accurate idea can be derived as to the cubic yards of work 
of each gang daily. 

Simplification of Assortments. — It has long been a matter 
of common knowledge that many lines of manufacturing are 
carrying a heavy burden as a result of the large variety of sizes 
and designs of product offered and from the persistence of a 
stream of petty orders for repair parts for an immense variety 
of half-obsolete mechanisms in the hands of the public. This 
source of waste was vigorously attacked during the World War 
by the Conservation Division of the War Industries Board, 
which through priority of material orders and permitted schedules 
of production, started a wholesome pruning movement for 
American catalogs. Since the war, the Fabricated Production 
Department of the Chamber of Commerce of the United States 
has carried on a vigorous campaign for simplification. 

A few illustrations will serve to make the situation clear. In 
describing the situation of a corporation manufacturing ammuni- 
tion, Mr. John M. Bruce says* One of that concern's lines was 
making shot-gun shells. They wanted to secure the services 
of the best motion study expert they could get hold of to speed 
up the transfer of machines from one kind of loading to another. 
They said, ' W‘c have eighteen thousand different changes in 
loads that we sell regularly in our plant here, and every time we 
change a load to fill an order we have to stop and reset the 
machine. We have made a study of it and find that our machines 
are out of use and we are not loading 40 per cent of the time 
They load only 60 per cent of the time, and they are idle in change 
4:0 per cent of the time. If we could speed them up, we might 
arrange to cut it down to 20 per cent.' 

“ Upon inquiry as to how many loads are necessary to cover 
all the kinds of game that are shot, after figuring out the number 
of loads and also how many kinds of powder were necessary and 
the other things that a customer had a legitimate reason for 
buying, the result was less than a hundred loads instead of 
eighteen thousand. Then a basis was worked out by w^hich 
a customer could get the standard loads at the standard price, 
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paying a little excess for the special loads They put five 
machines to work on the special loads, and the other three hun- 
dred and ninety-six machines on standard loads, set permanently, 
so many different machines to each load, according to the class 
of loads that were wanted. So, instead of doing a lot of work 
to save time m making the changes, they did something else, 
they eliminated the changes.’'^ 

Mr. Howard Coonley, President of the Walworth Manu- 
facturing Company of Boston, a corporation manufacturing 
valves and pipe fittings, has related that when a survey was made 
it was found that they were making 17,000 distinct products. 
An analysis of the order books showed that from 60 to 65 per cent 
of their business was on 610 items. By concentrating sales 
effort on these items they have greatly improved manufacturing 
conditions. 

A concern in the men's ready-to-wear trade was offering to 
customers 22 models of sack smts and 20 models of overcoats, 
each in over 1000 styles of cloth. They found that one model 
of suit and one model of overcoat accounted for about one-half 
of the business, while 9 models of suits accounted for 95 per 
cent of the suit business and 8 models of overcoats accounted 
for 94 per cent of the overcoat sales. 

Melvin T. Copeland describes the case of a manufacturer of 
farm wagons who reduced the variety of front and rear gears 
from 1736 to 16, without sacrificing any essential size or style 
He tells, likewise, of the standardization wrought among the 
manufacturers of pocket knives, who have reduced catalog 
numbers from 6000 to 100 for each manufacturer.^ 

In the last few years many trade committees have studied 
the problem of simplification, and many trades have taken joint 
action The varieties of flat metal lath have been reduced from 
80 to 10 The sizes of milk bottle caps have been reduced from 
10 to 1 size Woven wire fence, formerly made in 552 sizes and 
types, is now simplified to 69. One of the largest corporations 
making agricultural implements, after making a complete study 

^ Building a Sales Policy, JoLn M Bruce, Annals of Am Acad Pol and 
Social Science, Sept , 1919, p 293 

2 Standardization of Products, Melvin T Copeland, Bulletin of the Taylor 
Society, Vol 6, No 2, April, 1921, pp 55-59 
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of their piactice, i educed the varieties of steel purchased from 
73 to 38, cut down 'the styles of com shredders fiom 12 to 4, 
of spreaders Irom 42 to 2, of disk hanows fioni 28G to G8, and of 
plows fioin 398 to 271 Tile niaiiufactuiers have cut dovn ficm 
1351 items to 454 The nianulactuieis of bed blankets have 
agieed to i educe sizes fiom 72 to 12— G sizes foi single beds 
and 6 sizes for double beds. Paving bucks have dropped from 
G6 varieties to 7 Under the Federal Standard Containers Act, 
31 sizes of grape baskets have been reduced to 3 The plumbing 
goods manufacturers, through a committee in 1923-24, found 
that m the one item of traps there were 1114 styles and sizes 
The Older books of the trade showed that 90 per cent of all the 
business centered on 119 numbers, so that, for 10 per cent of the 
trade, 00 per cent of the varieties were being made and carried in 
stock It was finally agreed that 7G numbers would entirely 
cover consum(u\s i orpin enients. 

Th(^ causers whicli have led to this useless and expensive 
variety of pioducls are various One is the natural evolution 
of design Old models have not been promptly enough dropped, 
and the public is still using o(iiupmcnL in every stage of o})solcs- 
cence Another cause is the desire of sales departments to cany 
full assoriaiuaits, and to cater to the cusiorncFs demands, and to 
have new dc^signs with talking points,” or to have something 
differ cut iiom competitors, so as to be able to emphasize “ exclu- 
sive leatines,” oi i<o evade the force of direct puce comparisons 
Among minor causes may be mentioned provincial demands 
foi old style's, the peculiar lecpuiements of the forcign-boin 
population, and skm-giades, which aic goods manufactured ]ust 
below standard m size or rpiahty to be sold by dealers to the 
public as standard 

Smi])hfication, or standardization, or '^system in scrapping 
the obsolete,” will work economy, by permitting longer runs in 
production, with less idle time for equipment. It will mean 
fewer varieties of material and products m stock, with a swifter 
flow of stock and prompter deliveries. It will confer benefits 
upon jobbers and retailors, will strip otf a mass of nonsense from 
selling, and will promote truth and common sense in advertising 

A portion ol the problem of simplification concerns the service 
which the manufacturer of a mechanism constructed under the 
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system of interchangeable parts renders to the users of his 
product by supplying repair parts. How long ought a manu- 
facturer to continue this service? One manufacturer of stoves 
has decided as follows; “ It is our policy to be able to furnish 
all parts of stoves that have been out of the catalog for five 
years. For the second five years all parts except those which 
would be wanted only because of breakage in shipping; for the 
third five years, we furnish only such parts as are likely to burn 
out or crack in use. After 20 years we furnish only fire-box 
parts.” 

Another manufacturer whose product is factory machinery, 
argued that as all manufacturers should charge a proper rate 
of depreciation, the supplier’s duty to afford repair parts might 
properly be said to terminate when the book value of the machine 
had been entirely charged off. As depreciation rates on machinery 
vary from 5 to 10 per cent per annum, flat rates, the replacement 
service might contmue from 10 to 20 years. Some manufacturers 
tabulate the demand for repair parts according to types of 
and when the business becomes so small as to be 
unprofitable, discontinue the service, or thereafter make an 
extra charge for parts made on special order. Some manufac- 
turers take in enough old models in exchange for new ones to be 
able, by stripping the old machines, to satisfy the demand for 
repair parts. 

Budget Control. — ^The control of operations through a budget 
is one of the many applications of the principle of standardization, 
to which reference was made in Chapter IX on The Rules of 
Adnamistration. Budget planning starts with the setting up 
of an object to be achieved by a business during the next twelve 
months’ period. This objective may be a given profit, or a total 
volume of sales, or a certain production. The next step, which 
may be taken by a comptroller, or a company treasurer, is to 
break up the chief aim into its component parts, divide the pro- 
gram into a series of proposed accomplishments for each month, 
and assign to each department its particular part in the program 
The departmental estimates are distributed to the department 
heads. The latter contmue the analytical process, breaking 
up the functions assigned to them into their elements, estimating 
the requirements m the way of men, equipment, and materials. 



FUNCTIONS OF GENERAL SUPERINTENDENT 311 


Sales will be analyzed by products and divided into quotas for 
each territory. The financial requirements will be shown by a 
comparison of schedules of proposed billings and purchases, and 
anticipated cash icceipts and disbursements From them can be 
inferred a certain program of boriowmgs and liquidations extend- 
ing throughout the year. "V^Ticn each department head has com- 
pleted his calculations, a sciies of conlerenccs is held, in which 
the estimates are revised, until they are at last ready to be 
promulgated as the binding program of the ensuing year 

As the program develops throughout the year, frequent reports 
of actual results are made, and these are compared with the 
requirement of the budget for the period, and for the year to 
date. If there is deficiency, explanations are required, and special 
steps are taken to bring performance back into agreement with 
the budget If there is excess peifoimance, the budget is revised 
Advantages of Budget Control. — When budget control is not 
attempted with a degree of inflexibility unsuited to the nature 
of the business, and when it is not made the means of too great 
a degree of centializafion, it brings a variety of benefits. So 
many and so irnpoitant aie these benefits, that many users of 
budgets consider them to be the most fruitful agency which a 
business can employ in the control of its affairs. 

The piepaiaiion of a budget is an intensive process of plan- 
ning ahead Past cxpeiience is examined to show what the 
normal rate of giowth lias be('n And the future is studied by 
means of general and special business barometers. As the result 
of working to a forecast^ invontoiies can be better conti oiled, for 
requirements can be anticipated by puichases during low price 
periods The financing is made simpler because the period of 
liquidation is better known at the bme of borrowing The study 
of seasonal vaiiations suggests the possibility of legulanzmg, by 
producing for stock when current requirements are small. A 
more even operation of the plant cuts many costs, lessens unem- 
ployment, reduces labor turnover, attracts a better class of em- 
ployees, and insures more prompt and full shipments to customers 
The analysis incident to dividing a budget into its elements, 
serves also to divide into manageable parts the problem of carrying 
through the proposed plan. As the yeaFs program is divided 
into a senes of brief periods, efforts arc divided into short heats, 
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and there is always an immediate and definite goal in sight 
Each ojEcer has the satisfying feeling that he knows exactly 
where he is in his work, and what remains to be done. 

In carrying out a budget program, the different departments 
are brought into frequent comparison, and the power of one to 
retard another is vividly realized. From this it results that 
there is a better coordination, and a more intelligent and active 
cooperation. To facilitate comparison, all information in reports 
must be grouped precisely as the items in the budget are classified. 
The record keeping activities throughout the business are thus 
harmonized into a system. Costs are no longer merely history: 
they are made data for current control. 


Pkoblems 

A Usual Case of Foremanizing. — In a certain establishment, the 
system of management with reference to the work of the foiemen had 
not been changed for many years There was one foreman m charge 
of each department. Some of the departments were small, but m other 
cases, where new lines of manufacture had been added from time to 
time, the foremen presided over departments so large that they almost 
amounted to factories m themselves The general manager kept in 
touch with the foremen by telephone, and by frequent conversations, 
advising them of the new orders which had come in, of the delivery 
dates which the salesmen had agreed to, and hence as to the work which 
was cut out for each department for the immediate future. 

The foremen have such a variety of responsibilities that they depend 
upon the workers to a considerable extent to keep things going, without 
demanding too much of then time Every shop contains men who are 
almost as weE able to plan a job as the foreman himself On these men 
rests a good deal of responsibility whenever a new pb is being worked 
out. Care is taken in hiring to hire men, as far as possible, who have had 
enough experience to take reasonable care of themselves This makes 
the labor costs high and the foremen feel that they have a right to ask 
a good deal from men who are drawing large wages from the company. 

If a question arises in the progress of any job, the workmen consult 
with the foremen If the foreman does not know, he consults the 
supermtendent The workman is responsible for selecting and pre- 
parmg his own tools. If necessary, tools can be borrowed from machines 
not m operation. The workman also largely determines his own methods 
of workmg. It is believed that there are a dozen ways of working, one 
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as good as another. Besides this, if a man chooses a method for him- 
self, it is felt that this method is likely to be the best way for him As 
the men have had previous experience in other plants, a variety of methods 
in use may lead to comparisons and improvements 

Will you criticize the methods used m the management of this estab- 
lishment? Suggest any changes you would make, and any new agencies 
you would wish to install 

Bringing the Foremen Together.— In an establishment in Chicago, 
the foremen of the various shops were so busy in their mdmdual depart- 
ments that they seldom saw anything of each other. Each man ran 
his own department quite independently — almost as if he were running 
a busmess of his own. Some of these men found much to blame m 
other foremen, because of delays and various occurrences which caused 
inconvenience In fact, there was a quite general feeling of hostility 
among them This went so far that some of the men even took a secret 
pleasure in obstructing each other in inconspicuous ways. 

As a result of an unpleasant experience, in which the general manager 
was involved, it was determined to make an effort to create a more 
friendly feeling, and get better teamwoik So a nearby hall was hired, 
an order was given to a caterer, and the foremen and their wives were 
invited to an evening dinner, with the compliments of the Company. 
The chief officeis weie there, and most of the foiemen came After the 
dinner, there were a number of speeches The sales manager especially 
endeavored to bieak up the stilfness and work up enthusiasm. 

At the close of the piogiam, it was announced that the dinner was to 
inaugurate a new policy; and that thereafter there would be a dinner 
every three months 

What do you think of the plan? If you criticise it, what would you 
do to bung about a better feeling, and inaugurate real teamwork between 
the departments? 

The Foreman as a Union Officer. — Mr G D H Cole, an English 
trade union officer, in his book, The Payment of Wages, London, 1918, 
pp 76-78, says* Bcncntific management tends to make moie impassable 
the gulf between Labour and Management In place of promotion 
from the ranks of the workers, Scientific Management would find its 
foremen by special selection, and tram them largely away from the 
workshop In this way the foreman would come to have less of the 
Labour and more of the employer's point of view, and would become, 
far more than now, a new class of dependents of Capitalism For one 
who believes, like myself, that one of the next steps for Trade Unionism 
in its gradual assumption of control over industry, would be to take 
altogether out of the employer’s hands and invest in the Trade Union 
the appointment of foremen and the organization of the workshop, this 
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appears as a counter-move on the part of Capitalism to remove the fore- 
man from the possibihty of control by Labour 

What consequences do you thmlc would follow, with reference to 
output, employment pohcies, discipline, the treatment of non-union 
employees, etc , if the foremen of an establishment were chosen and 
installed by a local labor union? 

The Management of Repairs and Upkeep.— “ In one factory (in 
the garment trades) 1100 operatives were served by two machinists, 
who were kept on the jump from mornmg until night makmg emergency 
makeshift repairs out m the shop, while the workers look on and others, 
idle, await their turns They state that they do not have time to take 
a machine into their repair shop and give it a proper overhauling Nor 
does them repair shop contain a single planer, speed lathe or drill press. 
The sewing machines are m run-down condition. These operatives 
on piece-work lose production and earning power through frequent 
breakdowns, the low speeds of their machines, and the interruptions 
caused by frequent thread breaks that come when the internal mechan- 
ism IS out of proper adjustment A test in this shop showed that the 
speed of machines on the same shafts and same operations ranged from 
2250 down to 1750 stitches per minute, whereas, in another establishment, 
the machines went 4000 stitches per minute. Discouragement and 
dissatisfaction of piece-workers under such conditions lead to labor 
turnover ” 

Report a plan for the organization of a proper repair department, 
and indicate what tests you would employ to determine whether or not 
it was operating efficiently 

Instruments of Precision for the Control of Quality. — Describe the 
chief mstruments of precision employed m controlling the dimensions 
of fine metal work; and explam the manner of their employment In 
this report should be included the different kinds of gauges, calipers, 
vermer calipers, micrometer cahpers, surface plates, etc In the case 
of the vermer caliper and the micrometer caliper, prepare large-scale 
drawings of the essential parts, to show the manner of construction, so 
that the description of operation can be illustrated by the diagrams. 
If possible, secure the loan of a vernier caliper and a micrometer caliper 
for the purpose of demonstration. The report may be illustrated by 
mounted cuts selected from the catalogs of manufacturers. 

Reference, — ^Woodworth, “American Tool Makmg and Interchange- 
able Mechanism,” the advertising pages of engineering periodicals, the 
catalogs of manufacturers of mstruments of precision, etc 

Effect of the Evolution of Design. — young man inherited his father^s 
busmess. The product manufactured was an engine governor, protected 
by patents having eleven years yet to run. The location was a small 
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town, whclc the employees weic capable and loyal, and where the banks 
had always taken care of the necessary money advances ■without question 
A single null supply jobber took the entire output on a yearly contract, 
so that there was no selling dcpaitment The young man, who was a 
college graduate, had sjicnt \eiy little time in the business Upon 
taking charge he exeicised only a goncial supervision leeling, not only 
confidence in, but consideration foi, the dexiaitment heads, who had 
worked with his fathci He enjoyed his income of approximately $12,000 
a year, using his time in local civic work, travel, etc. 

After six years had thus passed, a shock came without warning 
The jobber who had acted as distributor refused to lenew his contract 
for the next year. Inctuiries soon showed that the cause of this refusal 
was the appearance of a rival governor, which was of similar design, 
though simpler, which was materially better m finish, and which was 
offered at a slightly lower price 

As funds weio not at hand to start law suits, it w^as decided not to 
follow the advice of a patent attorney to sue for infringement of design 
Because of the same lack, jilans could not be cnriied through for lebuild- 
ing the factory and inaugurating a diltcient line of manufacture The 
plant was, tlnnefoie, shut down, and the business was destroyed The 
buildings, grounds, and equipments which siood on the books at $100,000, 
stood idle loi four yeais, and weie finally sold for $20,000 

What peisonal prepaiation would you have had the young man make 
for his obvious lutuie oc(‘U])ation'^ Wliat course would you have had 
him pursue, after the business came into his hands, with lefercnce to 
production, design, distribution, and finance^ 
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PURCHASING AND STORES DEPARTMENTS 

The census of 1919 revealed the fact that the 290,000 manu- 
facturing establishments of the Umted States paid out during 
the year $37,376,000,000 for materials, while the total additions 
of value by reason of manufacture were $25,042,000,000, maVing 
the value of the completed products $62,418,000,000. The cost 
of materials was nearly three times the total sum paid out for 
salaries and wages; this latter sum being $13,426,000,000. Fur- 
thermore, the value of materials is increasing faster than the 
value added by manufacture These facts make it clear why 
increasing attention is being given to the economics of the pur- 
chasmg, preservation, and utilization of materials in manufactur- 
ing institutions. 

The place of the economics of materials in the scheme of in- 
dustrial efficiencies is thus presented by Mr. H. B. Twyford. 
“ The first effort usually made to widen the difference between 
cost and price is to increase the output by encouraging the demand 
through advertising and salesmanship. When the limit is reached 
in this direction, recourse is had to investigating reduction of 
costs. In cost reduction, the principal attack is made on the 
labor item. In the days of primitive manufacturing, labor and 
material were the only two items considered in computing costs, 
but today labor costs frequently hold third place, indirect expense 
and material being the two which rank ahead of it Efficient 
methods of reducing these should go hand in hand with the 
efforts directed at labor costs. To reduce the cost of materials, 
an effective system of buying is compulsory, if the best results 
are to be obtained.” ^ 

General Functions. — The control of materials, in connection 
with manufacturing, involves the following functions* 

1 Purchasing, H. B. Twyford, N. Y. Van Nostrand Co , 1915, p. 16. 
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Fmancinf?, to piovide the ready cash lo meet bills for material? 
purchased, and to provide the peiinanent capital with which to cany 
the invoices of law stock and manufactured product which will be 
legulaily rcciuired 

Pill chasing, to socuie a given quality and quantity of material 
at the niinimum cost 

Purchasing, to sccuie tlic quality of maieiial which will be best 
adapted to the manuiactuiing process of the shops, and the con- 
sumption pioccss at the hands of customers 

Purchasing for time utility, by a schedule sufficiently m advance 
of the demands of production departments, so that there shall be 
no delay for lack of materials to work upon 

Pui chasing foi minimum quantity m invoice, by closely adapting 
the purchase schedule to the production schedule. 

Receivjng of pui chased materials, checking foi quantity, and 
passing invoices foi payment 

Inspecting and testing to make ccitain that ihe qualities ordeied 
have been iee,(u\ ed. 

Stowtige, to ])i()tcct mateiials physically, and make Uiem accessi- 
ble, with the nnnimuin of delay and of mistakes in identification, 
while m the jiLuit but not in jiiocess of manufactuie 

A contiol system for stoics, to cnfoice peisonal responsiliility 
for the values lepi ('seated liy materials, upon whatever iieison ob- 
tains iiossc'ssion ol thcuu in (‘oimeetiou with manuiactuiing oi ship- 
ping, and also to facilitate the pur(‘hasmg scdiediile 

A store's accounting sysiem to chaige the cost of mntenals used 
correctly to tlie individual amts or lots of product for cost acccmiitmg 
and price fixing purposes, and to determine invoices foi piopiictoi- 
ship accounting 

A move system for regulating the passage of mateiials to and fioin 
produet»ion eentc'rs, by means of a system of tmcking and, pcihaps, 
by a sp('cial loree of move men 

Shiiiping, ciatmg, and packing, caiting, and consigning to 
cufetomcis 

In all of these opeiations it is necessary to keep materials at 
all times fully undei documentar}^ control, to facilitate supci- 
vision by higher officers with reference to quality, quantity, time 
value, place value, and money value. 
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Purchasing 

The chief distinctive administrative agency required m perv 
forming the above-mentioned functions is a separate purchasing 
department In most cases it will be found desirable to organize 
separately a stores department and a shipping department. 
The more complete classification of functions for administrative 
purposes tends, in large-scale operation, to result m. 

1 Purchasing department 

2 Testing department 

3 Stores department 

4 Planning room which, among its other functions, will have 
control of the balance-of-stores, and of move men 

5 Cost accounting department which, along with other records 
of values fixed m the manufactured product, will handle the records 
of materials used 

6 Shipping department in charge of receiving, packing, trucking, 
and shipping 

Quality Control. — The naive beginning of efforts to reduce 
the labor costs of production has been to reduce wages and pur- 
chase a cheaper quality of labor. The futility of this soon became 
manifest to employers, who had systems of production control 
sufficiently developed to give them a general view of the facts 
This led to the formulation of the law known as the economy of 
high wages, so paradoxical to the uninitiated Likewise, the 
naive beginning of efforts toward economy in material cost has 
been the effort to buy cheaper materials, and drive sharper bar- 
gains with suppliers. A good knowledge of results will show that 
the weight of overhead expense and labor cost m manufacturing, 
and of good will m obtammg a market, is such that the first essen- 
tial m material is the quality best suited for manufacturing and 
use, and that, in securing this quality, regularly and accurately, 
price is, within wide limits, negligible. This law deserves to be 
named the economy of quality materials. 

A strict control of the quality of materials used in manu- 
facturing serves to cut down the waste of raw materials, by 
reason of the rejection of imperfect units or portions, or the 
sacrifice of some unnecessary property. It facilitates uniform and 
high-speed manufacturing operations, by avoiding the necessity 



PURCHASING AND STORES DEPARTMENTS 321 


for the readjustment of, mechanism to fit changes of materials, the 
readaptmg of the processes of manual manipulation for the same 
leason, the using of more hand labor and less machine work because 
of the variety oJ operations entailed, the changing of tools, the 
stoppage of operations for inspection, the stoppage for instruction, 
fihe slow work of patching, impioving, tinkering or partial remanu- 
facture to eradicate defects, or the addition of extra finish to 
cover defects. It decreases the waste of material, labor, and 
overhead on account of spoiled work It is one factor in securing 
such quality in the resulting product as will secure the goodwill 
of customers, lessen sales resistance, and so lessen selling and 
advertising costs. It will be seen that an initial error m purchas- 
ing may entail a succession of expenses and difficulties at every 
step m the subsequent pioccsses of manufactuie, distribution, 
and consumption. An efficient process of purchasing is, therefore, 
something very much moie than the mere matter of buying an 
article at the lowest market rate 

The selection of suitable raw material is a matter of the 
utmost impoitance,” says (5 S Radford, m which the governing 
considerations aic uniformity, ability to meet service icquire- 
ments, and case of woiking m the manufacturing process First 
cost IS a subordinate consulervition in nearly eveiy case, m com- 
parison with unifoim behavior m manufacturing and uniform 
performance under working loads A typical instance is furnished 
by the motor industry, where a veiy low-priced car has been built 
of the highest pcicentage of alloy steels Theie are bettei places 
for economy than in the raw materials ^ 

The Purchasmg Officer. — The leal woik of a purchasing officer 
is to mediate between an outside maikct, ruled by commercial 
forces, and the shops of Ins company, ruled by technical con- 
siderations He aims to serve the shops promptly with the 
materials wanted, at minimum cost, and yet buy in commercial 
lots and insert the minimum of pricc-mci easing specifications 
into his buying contracts He equates between a set of fluctuat- 
ing price scales and a set of subtle quality scales To take the 
best advantage of prices he needs to be an expert m quotations, 
discounts, datings, freights, packing, the reputations of suppliers, 

^ The Control of Quality m Manufactuimg, G. S- Radford, N Y Ronald 
Press, 1922, p 219 
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and the legal liabilities of the sale contract. To understand the 
quality scale he needs to know his company's products thoroughly, 
and know much of manufacturing processes and the physical 
properties of materials, and the meaning of scientific tests. He 
needs to have judgment to decide whether steady patronage of a 
few rehable suppliers or wide shopping of the market will bring 
the better results He must sometimes forego a price advantage 
for the protection of a supplier's better financial rating. He must 
at times increase his labors, with no saving, by so dividing patrom 
age that a fixe or a strike in a supplier's plant will not seriously 
cripple his company. 

To create a purchasing department does not originate any new 
functions without which a concern was previously able to get 
along. Purchasing has to be done whether there is a purchas- 
ing officer or not a stock must be carried whether it is in a stock 
room or hidden away in the corners of the shops by the fore- 
men; inspection has to be done either in advance, or with humilia- 
tion after an angry customer has returned defective goods. To 
organize a special department simply takes a group of respon- 
sibilities, which previously have been scattered around to annoy 
officers who are primarily interested in other things, and con- 
centrates them upon a man who is specially fitted for the work, 
and who can gam expertness by continuous application to one 
thmg. 

The purchasing officer has come m with the architect who 
designs buildings, the engineer who specifies machinery, and the 
employment officer who selects men. As sales managers elaborate 
their plans and lay hold of psychology, they must be met in the 
customers' orgamzations by purchasing officers who are able to 
hold their own with technology. 

The purchasing officer does not determine, on his independent 
initiative, what qualities shall be bought. He acts, in this, under 
the general direction of the department of engineering or design. 
Obviously the quahty needed in manufacturing and in design is 
more of an engineering than a merchandising conception. The 
purchasing officer can contribute to its determination a knowl- 
edge of the commercial gradmg system, of the difference of prices 
between grades, and he can gather the opinions of the markets 
with reference to similar articles. Smce he has a viewpoint dif- 
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ferent from that of design or production, his advice is valuable in 
determining pioblems'of design and of the qualities of matenals 
to use 

Neither docs the purchasing agent act with independent initia- 
tive as to how much to buy or when to buy He acts only upon 
requisitions issued by the production department, which keeps in 
touch with the schedules of the shops. It is well to define clearly 
the field of the purchasing officer. Some of the restrictions which 
may be desirable m particular cases are 

1 Purchases to be made only on the requisition of the stores 
department, or of designated officers of the manufacturing and 
engineering departments. 

2 Requisitions to be made only on the authorized forms 
supplied for the purpose, and to be signed by the proper officers 

3 Purchases to be regulated m such a manner as to main- 
tain the supply ol each aiticle within the maximum and minimum 
stock limits set for it. 

4. Various limits may be placed upon the amount of indi- 
vidual pui chases or upon the latc of purchasing, such as (a) pur- 
chases not to exceed thiee or six months^ average consumption, 

(6) total purchases m any one month not to exceed dollars, 

(c) no single pui chases to be made exceeding dollars, except 

with the appioval oi the gcncial manager; (d) the purchase of 
designated articles or classes ol ai tides, such as cars or locomotives 
in railway practice, to be reserved to higher officials. Such 
limitations avoid the creation of unusual current liabilities without 
the knowledge of the officers who will be responsible foi making 
the necessary financial arrangements. 

5 In the case of ceitain classes of articles the purchasing 
officer may be instructed to secure competitive bids, and to 
make purchases only of the lowest bidder. Or, for the sake of 
reciprocal business relations, he may be instructed to patronize 
certain firms, whenever possible. 

Equipment. — Equipment may be inferred from functions 
First of all, the purchasing officer should be provided with informa- 
tion concerning supplying concerns 

1. He should have a list of manufacturers and dealers sup- 
plying the articles regularly used, and of eligible bidders pre- 
pared to make any special products which may be required. 
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This information should include the location of the plant and 
sales offices; the names of the officers to 'be dealt with, freight 
rates, average time taken in shipment, whether orders can be 
filled from stock or are to be manufactured, time required to 
manufacture, maximum size of orders which can be handled, 
general reputation as to honesty, promptness, and technical 
competence 

2. A file of catalogs of supplying houses should be collected. 
These may be arranged alphabetically according to firm name, with 
a cross-reference catalog accordmg to article; or they may be 
classed accordmg to articles, with a cross-reference catalog of firms. 

3. A record of prices paid should be kept, includmg all quo- 
tations, discounts, and datings offered, with careful notation of 
the authority for the information. 

The purchasmg agent will need a number of records with 
reference to the shops of his own concern. 

4 The amounts of leading materials consumed should be 
tabulated per month and year for some time past, to indicate 
how long a given lot will last Knowledge of any special require- 
ments of the near future should be communicated to the pur- 
chasing officer in due time from the planning department, or 
whatever authorities have the advance schedule in charge. 

5. A record of the experience of the manufacturing depart- 
ments with previous stock should be kept, so that there shall 
be no reorder of defective materials. All defects reported, and 
all percentages of waste, should be tabluated against batches 
of materials, and agamst the supplying firms. 

6 If tests have been made of samples of untried materials, the 
record of these tests should be supplied to the purchasing officer. 

With reference to the transactions of his own office, the pur- 
chasing officer should know: 

7 What the size of the usual previous order has been. 

8. What prices have been paid previously 

9. What delay m delivery, what shortage, or what depart- 
ure from specifications has been experienced in dealing with 
certain concerns. 

Requisitions. — Purchasing involves the making of an original 
requisition, the placing of the order, the following up of the order 
until delivery is secured, the checking-in of merchandise as com- 
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plete at the receiving office, the forwarding of the bill to the 
accounting department for payment, and the final payment 

The machmeiy of the purchasing department is set m motion 
by a purchasing requisition The act of requisitioning materials 
bears a number of relations to the business of a plant, and the 
proper point for the origin of a requisition would seem to be the 
point where the most difficult problem connected with it must 
be settled. 

Mr. D. S Kimball says “ The demand for materials grows 
naturally out of the needs of the business and cannot, therefore, 
originate with the purchasing agent In a shop devoted to 
general repairs, the requisitions for materials would, most naturally, 
originate with the foremen in charge of work, since they will 
know better than any one else what is needed. In a shop building 
now work to order only, such as an engine works, these material 
requisitions foi diiect material would originate m the engineering 
department, though they might pass through the storekeeper’s 
hands before going to the purchasing agent in order to check off 
material on hand In a shop manufacturing standardized articles, 
as knives, watches, ci-c , the matciial requisition would natuially 
oiiginatc in the stores (k'pai tment, which is the reservoii that 
feeds the factoiy, and lane also would originate, always, the 
requisitions for all indiic^ct and expense material In a shop doing 
all three of these classes of production, therefore, mateiial requisi- 
tion might originate from several sources, and just as it is neces- 
sary to ccntializc the authority and responsibility of the pur- 
chases based on these mateiial lecpiisitions, so it is absolutely 
necessary to fix definitely the authoiity and responsibility of 
originating these requisitions Under scientific management, 
all direct matciials, the quantities of which are accounted for by 
jobs, are requisitioned by an officer of the planning department, 
who makes up the job requisition tickets from the routing sheets 
of proposed jobs, and keeps the balance of stores ledger. 

Prices. — There is more to price than the establishment of the 
range of market quotations. Prices vary with the method of 
packaging required, with the terms of payment, with the delivery 
schedule demanded, with the size of the order, and depending 

^ Principles of Industrial Organization, Dexter S Kimball, N Y 
McGraw-IIill Book Co , 1013, p 202 
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upon whether the order stands alone, or is a delivery under a 
blanket contract which may cover the buyer's requirements for a 
period of time, 

A method of avoiding the annoyance of closing a succession of 
price bargains has been developed by some railway systems. 
In at least 20 per cent in number of the continuing agreements 
made on behalf of the Union Pacific and Southern Pacific Railway 
systems," says W. V. S Thorne, who was for many years m 
charge of the purchases of these systems, “ it was found advisable 
to have the prices of the finished articles, when once agreed upon, 
thereafter automatically fluctuate in accordance with a fair 
sliding scale based on the price of raw material from which such 
articles were made, as quoted in the most reliable trade journal 
that is an authority on such matters, providing seller was not 
quoting lower prices to any other customer. The aggregate 
money value of the articles purchased under these shdmg-scalo 
agreements by the railway companies was about 60 per cent of 
the companies' total purchases which were made under contim 
umg agreements 

“ These sliding scales applied particularly to certain manu- 
factured products of iron, lead, hemp, rubber, linseed oil, etc., 
in which the cost of the raw materials amounts to from 50 per cent 
to 80 per cent of the cost of the finished article."^ 

The Order. — The order is a legal contract and should bo 
drawn with care. Its major parts are, the names of the parties 
involved, the description of the goods, the statement of the 
price with all terms affecting it, and the specification of the 
time and place of delivery. Where large affairs are involved 
it is convenient to prepare a model contract, elaborate it until 
all essential conditions are covered and the language has been 
made exact, submit it to a competent attorney for revision, and 
adopt it as the standard to be used in all cases where special condi- 
tions do not preclude. The clauses of such a contract, depending 
upon the degree of elaboration desired, may be the following. 

1, A definition of the merchandise desired. 

2. The statement of allowable variations in quality, quantity, 
or dimensions. 

^ Quoted in Pnnciples of Government Purchasing, A. G Thomas, N. Y , 
1919. D. Appleton & Co , pp 255-270 
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3. Date (or date limits) of shipment or delivery Dates, or 
rates per week or month, of shipments or deliveiies 

4. An exact statement as to when title passes. 

5. Price, with a statement of discounts and of the time and 
manner of payment 

6 Rights of assignment or cancellation agieed upon Cir- 
cumstances under which installments are to be treated as separate 
contracts. 

7 Definition of any unusual or ambiguous terms and a waiver 
of rights due to misunderstanding of the terms of the contract. 
To illustrate, immediate shipment may be defined as within 
twenty-four hours of the receipt of the order, prompt ” as 
within three days, and “ m a reasonable time ” as within ten days. 

8 An enumeration of the documents composing the contract. 
Drawings, specifications, statements made in letters and catalogs, 
etc , to which it is desiicd to refer, should bo mentioned as a 
part of the contract and unmistakably identified It is better 
to embody them in the contract itself, above the signatures. 

9. The description of any special method to be followed m 
settling disputes No provision aiming to deprive cither paity 
of its final appeal to the courts should bo mtioduced, for such 
clauses involve the attempt to oust the courts from then juiis- 
diction, and hence are null and void 

As need may indicate, other clauses can be introduced covering 
insurance, damage, inspection privileges duimg manufacture or 
on the seller's premises, obtaining permits, FOB. point, owner- 
ship of special tools, restrictions on use of designs furnished, etc 

As an illustration of standard contracts, such as are drawn 
up by the National Association of Purchasing Agents, the Standard 
Pig Iron Contract is hero reproduced. 

STANDARD PIG IRON CONTRACT 

National Association of Purchasing Agents 

Seller^s No . 

Buyer's No 

AGREEMENT entered into this day of 19 , 

between of 

hereinafter referred to as the Seller, and 

of hereinafter referred to as the 

Buyer 
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The Seller hereby agrees to sell and ship and the Buyer agrees to 
purchase and accept the quantity and kind of iron and at the price 
hereinafter stated upon the terms and conditions printed on reverse side 

QUANTITY ANALYSIS 

GRADE Silicon 

BRAND Sulphur 

BRAND Phosphorus 

Manganese 

PRICE $ per ton of 2240 lbs. of molten or chilled metal and 

2268 lbs for sand metal 

TERMS 

FOB. CARS AT 
RATE OF SHIPMENT 
TO BE CONSIGNED TO 
DESTINATION 
ROUTING 

KIND OF CARS REQUIRED 

TERMS AND CONDITIONS 
1 TERMS OF PAYMENT 

Non-comphance with said terms of payment shall give the Seller the right 
to suspend further shipments until all previous shipments are paid for, and if 
in the judgment of the Seller the financial responsibihty of the Buyer shall at 
any time become impaired and written notice thereof be given by the Seller 
to the Buyer, the Seller shall have the right to suspend further shipments on 
this and all other contracts until adequate security for payment hereunder is 
furnished by the Buyer If such security is not furnished within thiity days 
from such notice, the Seller shall have the right to cancel this agreement 
Termination of the contract under any of these conditions shall not prejudice 
any claim for damages the Seller may be entitled to make 

Unless otherwise written m this contract, point of delivery is f o b cars 
at destination, aU freights are for the account of the Buyer including all 
revenue taxes which have now or may be hereafter imposed upon transporta- 
tion facihties and service by^Federal or State Government 

2. WEIGHTS, 

All settlements are to be governed by track scales at point of shipment 
exceptmg cases where Buyer's scales show a variation of more than 1% m the 
net weight In such cases, Seller shall immediately be notified by wire of 
discrepancy, having the option either of accepting certified weights furnished 
by the buyer as being correct or of demanding a check weight on tested track 
scales nearest to Buyer's plant, expense of check weight to be assumed by 
party found to be m error 
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3 CONTINGENCIES 

Stiikcs, accidents, fires, floods, wais, interruption to transportation or car 
supply or to souicos of supply of law material, or other contingencies beyond 
the leasonalile contiol of the Seller aie to be sufficient excuse for any delay 
traceable to such causes Similar conditions affecting the woiks of the Buyer 
shall be sulhcjcnt excuse for any delay in accepting shipments, except ship- 
ments in tiansit at time of receipt of notice to stop shipments 

(a) Each month’s quota shall be considered as a separate and independent 
contract 

(b) Sellei ’s failure to ship during specified time any month’s quota gives 
Buyer the privilege of canceling unshipped tonnage by giving ten (10) days’ 
notice m wilting In case of failure to accept by the Buyer, the Seller shall 
have the privilege of canceling upon same terms as above 

4 ADJUSTMENTS 

In case of dispute, sample shall be taken and analyzed by a disinterested 
chemist mutually agiccd upon in accordance with the American Society of 
Testing Materials’ Siandard Method of Chemical Analysis of Pig and Cast 
Iron (seual designation AG4-“1G) Result of test to be binding upon both 
parties and (lie exp(ms(‘ to be borne by the party in erior In the event that 
analysis of said samples shows a greater vanation than allowable by A S T M 
specifications, tlie Buyei shall have the light to reject the shipment or ship- 
ments fiom which said samples wcie taken 

0 COMPLETE AGREEMENT. 

No undei standing, agi cements or trade customs not expressly stated 
herein shall be binding on the pait,ies m the interpretation oi fulfillment hereof 
unless such undcu standing, agrecunents, oi tiade customs arc reduced to 
writing and signc'd by the lespective parties 

IN WITNESS WHEREOF the parties hereto have caused this 
agreement to be oxeemted in duplicate by then respective officers duly 
authorized the day and year fiist above written 

Sellci Buyer 

By By 

The Size of the Order. — Some of the attractions which move 
purchasing agents to place large orders arc, the insurance which 
an ample stock gives that factory operations will not be suspended 
by railroad strikes or other interruptions of supply, the economy 
of large orders in the matter of freight, cartage, and receiving 
expenses, a favorable aspect of the market which seems to recom- 
mend the accumulation of a stock m anticipation of future require- 
ments, and quantity prices. Toward small and frequent orders 
the inducements are, a smaller investment in stock, less oppor- 
tunity for physical deterioration and for obsolescence of class 



330 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


or design^ decreased hazard of loading up at top prices or of 
entering dull seasons with heavy stocks, the" possibility of securing 
quantity prices on the basis of annual patronage rather than of 
individual orders, and a more even distribution of bills payable. 

The utmost advantage of buying on a large scale, consistent 
with hght stocks and rapid turn-over, is only obtainable by 
standardizing consumption upon a few articles. An establishment 
without scientific purchasmg is almost certain to show, in each 
class of stock, a variety of qualities, designs, and makes, represent- 
ing the diverse opinions of different foremen and department 
heads, but intended to answer substantially the same purpose. 
The stream of stock change flows slowly through a wide variety 
of types, just as a river flows slowly through a multitude of bayous 
it IS possible to place small orders, and yet have a store room 
choked with stock To attain the opposite condition of heavy 
orders and a light stock, there must be concentration of demand 
upon a few thmgs. The process of throwing out unnecessary vari- 
ant types of stores must rest upon a thorough examination of shop 
requirements It is hkely to mvolve some remodeling of opera- 
tions, possibly also some redesigning of finished products. When 
the best has at length been chosen, usage must be standardized 

Specifications. — Increasingly, as science makes progress, the 
one intelhgent way to buy is upon the basis of a carefully drawn 
specification. Specifications may originate with either the seller 
or the buyer. The usual custom of the past has been for the 
seller to specify what he had the growing practice of the present 
is for the buyer to set forth in detail what he wants. 

Seller’s Specifications. — Seller’s specifications are the descrip- 
tions found in catalogs and letters and advertisements, and 
in the communications of authorized agents. The law con- 
siders these to be a part of the contract of sale as express war- 
ranties, provided they have exerted a material influence as induce- 
ments with the buyer. It is particularly to be noticed, however, 
that no affirmation of mere opinion on the part of the seller, such 
as that he believes the goods will wear well, or that he expects 
their price to mcrease, constitutes a warranty. Some allowance 
is also made by the courts for mere puffery, or dealer’s talk, 
such as that the goods are the best in the world, or that they 
are worth ten times the price If a sample is offered by the 
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seller under conditions which imply that it is intended to be 
representative, it partakes of the nature of a description, and 
creates the implied warranty that all of the goods furnished 
will conform to the sample. If the seller is a manufacturer, 
and so presumably possessed of an intimate knowledge of the 
sample offered, there is a further implied warranty that the 
goods furnished shall be merchantable, that is to say, passable 
as representative of the kind of merchandise which passes current 
under the given designation; and that they are free from such 
defects as are not discoverable by a reasonable examination of 
the sample. If, however, the buyer has ample opportunity and 
talent to discover the defects of the sample, and there is no fraud 
involved in the transaction, the rule of caveat emptor applies. 

Buyers’ Specifications. — To avoid the uncertainties of inter- 
pretation and of legal liability involved in scllcr^s samples and 
trade descriptions and advertising, the practice is growing among 
large concerns of buying materials and supplies on the basis of 
specifications prepared by themselves. These arc drawn up by 
the purchasing department, working in conjunction with the 
testing laboratories and the shops. Furthermore, as the maker of 
an article has a body of knowledge as important as that possessed 
by the user, a spoxufication should be the joint product of the two. 
When such a specification becomes a part of a purchase contract, 
the supplier is bound by an implied warranty that the goods 
supplied will be of the kind described and will pass the tests 
prescribed. 

To secure a concrete idea of a specification let us consider an 
example. It is the United States Government Specification for 
Portland Cement, the result of several years’ work of experts 
representing the United States Government, the American Society 
for Testing Materials, and the American Society of Civil Engineers. 
This specification is to be found in Circular 33 of the Bureau of 
Standards. In this pamphlet about ll pages are required for the 
specification, and 22 pages are devoted to explaining the tests. 
The specification portion, only, is as follows : 
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UNITED STATES GOVERNMENT SPECIFICATION FOR 
PORTLAND CEMENT 

Definition 

1. Portland cement is the product obtamed by finely pulverizing 
clinker produced by calcining to incipient fusion, an intimate and 
properly proportioned mixture of argillaceous and calcareous materials, 
with no additions subsequent to calcination excepting water and calcined 
or uncalcmed gypsum 


Chemical Pkoperties 

Chemical Limits 

2. The following limits shall not be exceeded 



Per 

Cent 

Loss on Ignition 

4 

00 

Insoluble residue 

0 

85 

Sulphuric anhydride (SO 3 ) . 

2 

00 

Magnesia (MgO) 

. . 5 

00 


Physical Properties 

Specific Gravity 

3 The specific gravity of cement shall be not less than 3.10 (3 07 
for white Portland cement). Should the test of cement as received faU 
below this requirement a second test may be made upon an ignited 
sample. The specific-gravity test will not be made unless specifically 
ordered. 

Fineness 

4 The residue on a standard No. 200 sieve shall not exceed 20 per 
cent by weight 

Soundness 

5. A pat of neat cement shall remain firm and hard, and show no 
signs of distortion, crackmg, checking, or disintegration m the steam 
test for soundness 

Time of Setting 

6 The cement shall not develop initial set in less than 45 minutes 
when the Vicat needle is used or 60 minutes when the Gillmore needle 
is used. Final set shall be attained withm 10 hours 

Tensile Strength 

7 The average tensile strength m pounds per square inch of not less 
than three standard mortar briquettes composed of one part cement and 
three parts standard sand, by weight, shall be equal to or higher than 
the following 
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Tensile 

Age 

AT 

Test 

Storage op Briquettes 

Strength 

Pounds 

PER 

Square 

Days 


Inch 

7 

1 day in moist air, 6 days in water 

200 

28 

1 day in moist air, 27 days in water 

300 


8 The average tensile strength of standard mortar at 28 days shall 
be higher than the strength at 7 days 

9 The cement may be rejected if it fails to meet any of the require- 
ments of these specifications 

10 Cement shall not be rejected on account of failure to meet the 
fineness requirement if upon retest after drying at 100° C for one hour 
it meets this lequiiement 

11 Cement failing to meet the test for soundness in steam may be 
accepted li it passes a letest using a new sample at any time within 
28 days thereafter. 

Of the influence of this specification Secretary Herbert Hoover 
has said “ 1 need only point to the case of cement, where prac- 
tically the whole output of the country is now produced and dis- 
tributed on the basis of Federal standards and tests — it being 
sufficient in the purchase of cement simply to state ' Federal 
specifications.' It has been a gieat boon to the cement industiy 
to establish the uniformity and quality of its products; it has 
been an even greater boon to the construction industiics of the 
country to share m the benefits of such establishment of quality 
and such method of test." ^ 

A practical set of specifications should contain a concise and 
unequivocal statement of the physical properties required in the 
article, and of the method of sampling and testing which will 
be followed in making determinations. No material should be 
specified as a constituent, which it is impossible to identify in the 
finished article. Nothing unreasonable, considering the state of 
the arts, should be required, for proof of unreasonableness operates 

1 Address before Conference of State Purchasing Agents, Washington, D C 
May 26, 1923. l^ubhshed in Scientific Management Since Taylor, E E Hunt, 
Editor, N. Y. McGraw-Hill Book Co , 1924, pp 189-196. 
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as a legal defense for non-performance. There should be the 
fewest number of restrictions which will do the work, as every 
restriction raises the price. For the same reason no restriction 
should be left in the specification which it is not intended to 
enforce strictly. No quahty needs to be specified which is implied 
by another quality or is necessary to pass a test. Specifications 
are business documents and should not be too complicated, 
otherwise they wiU fall into disuse. The qualities and tests should 
be explained in the simplest manner. In every case a simple 
test, which will answer the purpose, should be preferred to a more 
complicated one. 

Modern scientific specifications cannot be used, (a) where 
materials are wanted which pass through the hands of a produce 
exchange, such as the New York Cotton Exchange or the Chicago 
Board of Trade, on which grading is done exclusively according 
to the rules of the organization; (6) where unfabricated materials, 
such as wild rubber gathered by the natives of the Amazon valley, 
originate with a large number of small producers who are not 
under control, (c) where materials come from a distance, passing 
through the hands of many intermediary traders, as is the case 
with European manufactures generally, so that the buyer^s 
requirements cannot be referred back from hand to hand to the 
sources of supply; (d) where materials are controlled by a monop- 
oly or are produced by a secret process. 

Testing. — The main support of a purchasing agent, in buying 
on a scientific basis, is a department of tests, with a properly 
equipped laboratory. Without such a department the purchasing 
officer must limit his purchases to firms whose absolute depend- 
abihty as to quahty has been proved by shop experience. Such 
a laboratory can prepare the technical portion of specifications, 
analyze the samples submitted by suppliers, and test the mer- 
chandise purchased by the company, either before it is consigned 
or after it is received, to asceitam whether or not it conforms 
to the specifications. Mr. G S Radford has said, “ To be in a 
position to call for better materials, the manufacturer must first 
know what qualities he requires and why. Also, once the required 
standards are set, means must be provided for measuring the 
incoming deliveries, for it is useless to set standards unless one is 
picpared to enforce them. The factory should be protected by 
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filtering out unsuitable material at the receiving platform of the 
stockroom. . . . The control of quality begins at this point, m 
so far as the individual factory is concerned.'^ ^ 

All tests involve a certain amount of variation. The allowance 
for this may be handled in two ways. The limits may be made 
wide enough in the specification to allow for them. The supplier 
must then understand that all material must be safely within 
them after allowance has been made for the unavoidable variations 
in tests. Or else the limits may be set narrower in the specifica- 
tion, but the buyer may fix his private rejection limits enough 
wider to allow for variations in tests. 

With reference to the disposition of material which is shown 
by the tests to be defective, there is only one intelligent policy. 
The specifications should be strictly adhered to or else the specifica- 
tions should be withdrawn All material tendered should be 
within the specifications: that is to say, complete lots should be 
judged by the icsult of a test on a fair sample On this point the 
highest practice was thus stated by Mr. Charles B. Dudley, in 
his presidential address before the American Society for Testing 
Materials in 1907, on the basis of the experience of the Pennsyl- 
vania Railroad Company: 

“ Let us assume that the specification has been wisely drawn, 
that a shipment has been properly sampled, and that the tests 
show that it does not fill the requirements. What is the next step? 
As a matter of fact m our own daily work, but one thing is ever 
done, and that is the material is rejected None of our specifica- 
tions provide for a second or third sampling and corresponding 
tests. Our theory is that the material ought all to be of the 
grade called for by the specifications, since this is what the con- 
sumer has bargained for, and if this is the actual fact one sample is 
as good as fifty. We are quite well aware that there are many 
specifications m force which provide for second, and, if need be, 
third tests, the fate of the shipment to be decided by the majority. 
But this has for a long time seemed to us to be a survival of the 
crude early days of testing, when neither producer nor consumer 
knew much about materials, and which it is high time should be 
banished forever. If a specification is so severe that only two- 

^The Control of Quality in Manufactmmg, G. S Radford, N. Y. 
Ronald Press, 1922, p 274. 
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thirds of well-made material will stand test, the specification 
should be changed; and if a manufactilrer can only make a 
product, two-thirds of which will stand test, he should either 
learn how to improve his product or go out of business.” ^ 

Rejected material should be taken only at a proper price 
concession. Otherwise, unsuccessful bidders, who intended to 
fulfill the specifications, are unfairly dealt with, and a bad prece- 
dent IS established in the direction of undermining the specifica- 
tions. Retests should be made only when there is good ground 
for suspecting the accuracy of the tests already made. 

Hedging. — To return to the commercial side of the purchasing 
officer’s work, that officer is bound to take notice of the financial 
risk which his company runs when it buys and holds materials 
without having at hand sales contiacts to cover the resulting 
product, or when it contracts to make future deliveries of its 
product without owning the materials which will be loquirod. 
So fluctuating are commodity prices, especially since the World 
War, that changes in the piiccs of basic materials may lake 
place during the process of manufacturing which will entiicly 
destroy the manufacturing profit. The possibility of loss or gam 
may be illustrated by tabulating the lange of prices of a few 
commodities 

Lowest and highest average monthly price of lake copper in 
cents per pound m New York City* 

Lowest Year Highest Lowest Year Highest 

14 86 Mar -~1919--22 32 Aug 12 61 Apr —1922—14 00 Dec 

13 19 Dec —1920—18 92 Jan 12 58 Oct — 1923— 16 84 M ir 

11 63 Aug —1921—13 56 Dec 12 35 June —1924—14 09 Dec 

Highest and lowest spot pi ice for middling upland cotton in 
New York City, m cents per pound 

Lowest Year Highest 
28 85—1919—1920—43 75 
10 85—1920—1921—40 00 
12 80—1921—1922—23 75 
20 35—1922—1923—31 30 
25 30—1923—1924—37 65 

^The Enforcement of Specifications, Chas B Dudley Proc of Am 
Society for Testing Materials, Philadelphia, 1907, pp 19-38 
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Highest and lowest nioiithly aveiage puce of Bessemer pig iron 
pel gioss ton at Pittsburg 

Lowest Year Highest 
$29 35 Apr —1919— $37 00 Dec 
36 96 Dec — 1920 — 50 46 Sept 
21 96 Aug —1921— 33 96 Jan 
21 46 Feb —1922— 35 27 Sept 
24 64 Doc —1923— 32 77 Apr 
21 76 Aug —1924— 25 26 Feb 

An experienced mill buyer of cotton has said: “As a general 
rule, it IS more disastrous to buy at too high a price than to fail 
to buy at a low puce, because if cotton advances, m normal 
conditions of the market, goods will advance in pioportion, but 
if cotton declines after you have bought, the maiket for goods 
is apt to decline also, leaving you to take a loss on your high- 
piiced cotton ” ^ This is cciuivalent to saving that it is woise 
to make an actual loss than to miss a possible piofit 

If, in the case of a fluctuating commodity, theie is an organ- 
ized maikct for iutiiie trading, the buyer may eliminate the 
gieater jiart of his iisk, and insuie to his conceiii the noimal 
piofits of conveiting, by moans of hedging tiansactions. The 
hedging operation will take one of two foims, aecoidmg as it is 
to offset a long mteiest (the interest cieated by owning a com- 
modity) 01 a shoit inteicst (the interest cicated by engaging to 
dclivei a commodity, or its manulactuied deiivativcs, without 
owning itO If a mill possesses a stock of raw mateiial and has 
not contracted foi the sale ol the coiiespondmg pioduct, the ap- 
piopiiate hedging tiansaction will be to sell on the Exchange an 
equal amount of that mateiial foi delivery at appi oximately 
the date oi dates when the stock or its product will be sold If 
then, in the mteival while thus piotected, the piicc of the mate- 
rial falls tluae will lie a loss on the stock held, but an equivalent 
gam on the future tiansaction, because the material requned 
to fill it can be pm chased at correspondingly less than the puce 
which the contiact calls for. If the price rises, the gam on 
stock will be offset by an equal loss on the future transaction 

^ The Business Side of Cotton Manufactuimg, J B MaeCall Tians of 
New England ('oUon Mfrs Assn , Boston, No 77, Sept 1904, pp 142-151 
(Now Nat/l Assn of Cotton Mfrs ) 
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In case a mill contracts for the sale of its output in advance of 
the purchase of the necessary raw materials, the proper hedging 
transaction is to enter into future contracts upon the Exchange 
to receive the respective amount of basic material, at the period 
when it is expected to buy the actual supplies for manufacture. 
Future contracts are usually closed without actual receipt or 
delivery of commodities; and this is done by selling them just 
prior to maturity to brokers for ring settlement or mutual can- 
cellation. 

While dealings in futures offer considerable relief, they do 
not provide a perfect means of extinguishing risk, for the advances 
and declines of futures do not exactly correspond to the advances 
and declines of the spot prices of the same materials; still less 
perfectly do they correspond to the fluctuations of the manu- 
factured derivatives of those materials. 

Honesty. — Honesty must be a militant virtue with the pur- 
chasing officer. This is so because he has in his hands a patronage 
for which outsiders are in active competition, and because the 
results of private advantage can only be made apparent by cost 
accounting, a branch of accounting which is much less conclusive 
in its results than that employed for keeping track of cash. To 
delegate to another the power of purchasing supplies is to furnish 
money — the measurement of which is exact enough — but to hold 
for quality in commodities, the measurement of which has as yet 
been made exact only in the case of a few materials. The prob- 
lem of answerability in that form of delegated authority where 
the quahty scale covers the value scale from direct access is an 
ancient one. Kipling says, 

“ Who shall doubt the secret hid 
Under Cheop's pyramid 
Is that the contractor did 
Cheops out of several millions; 

Or that Joseph's sudden rise 
To Controller of Supplies 
Was a fraud of monstrous size 
On King Pharaoh's swart civilians." 

The risk entitles the purchasing officer to every moral safe- 
guard his employer can throw around him To leave him with- 
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out the checks of an efficient system of supervision is not so 
much to trust him as to abandon him in a moral contest. 

The Stokes Department 

In establishments where any considerable variety of materials 
is used, if a stores or stock department is not provided, there will 
exist a confused and expensive and inadequate condition of 
individual self-help. The foremen, ignorant of the exact amounts 
of material required for jobs, order excess quantities, to be on the 
safe side. Every foreman or department head who remembers 
previous delays, or who looks ahead to protect his men from lay- 
off in a dull time, will try to accumulate a secret reserve, and run 
a little warehouse of his own in some corner. Such a system of 
private stores will involve much duplication, for the sum of the 
reserves of any one material in a series of separate lots will be 
more than would be needed if the lots were pooled. The indi- 
vidual requirements are not permitted to average themselves 
out in a more uniform and predictable rate of aggregate use. 

In spite of excess material, an unsystematic condition will 
involve much delay in waiting for required things, for no com- 
prehensive agency exists to sec that the assortment is complete. 
A need in one department is not met by an unknown supply 
in another. Energetic department heads will prefer to order 
new mateiial rather than hunt outside of their department, or 
will take materials too good for the job in the absence of the 
things which economy would dictate. 

If inadequate handling of raw stores causes unbalanced sup- 
plies and the expenditure of labor without corresponding product; 
the inadequate control of finished stocks leads m like manner 
to the production of goods not needed. The foreman who secretes 
a reserve of stores to protect his men from layoff turns out finished 
products without authorization, and throws the stock out of 
balance. The absence of a stores system hides spoiled work, 
for the workman can get a new piece of material to take the 
place of the spoiled one without creating a record. 

A stores system, for a manufacturing establishment, is such 
an orderly administration of the values locked up in materials 
during the making process, as the stock system of a wholesale 
or retail store is for corresponding values during the distributive 
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process. The system which comprises requisitions, shop orders, 
store room, and a continuous invoice, is for materials an analogy 
with the system composed of the bill, the receipt, the safe, and 
the cash account used for handling money. 

It has been said that '' stock is more important than the 
money it represents.'^ It represents not only the purchase price, 
but the cost of selecting, buying, inspecting, and shipping. If 
properly selected, it is worth more than this sum because it is 
not a mere sum of value but a form of insurance to guarantee the 
regular operation of the shops and the prompt filling of customer's 
orders. 

Functions. — The functions of a stores department may bo 
reduced to four. 

1 The receiving, storing, and safeguarding of materials 

2 The service of issuing stores as desired by the manufacturing 
and shipping departments 

3 The maintenance of records which will show at all times what ^ 
IS on hand or expected, and what has been issued or reserved, classified 
according to items and order numbcis 

4 The giving of timely notice when replenishment is required, 
by establishing minimum quantities for each item, and issuing pur- 
chasing requisitions, if replenishment is by purchase, or shop requisi- 
tions, if replemshment is by manufacture. 

Stowage. — A store room should be systematically laid out and 
equipped with separate receptables especially suited to facilitate 
access, identification, and storage for each item of stock The 
location of any item will depend upon its size, weight, shape, 
quality, perishability or delicacy, quantity carried, and fic- 
quency of use Accessibility is insured by stowing as tar as 
possible in issuable units, each lot or item distinct, and the great- 
est number of units showing Identification is facilitated by 
marking the articles, or by tags or packages, and by identifying 
names and numbers on each bin or stowage space In the case 
of some articles difficult to identify, samples may be mounted 
on the ends of the appropriate cases, with names and bin numbers 
Rotation in stock is facilitated by putting in and taking out on a 
plan: it is insured by the double bin system This consists oi 
the provision of two adjacent stowage spaces for each class of 
stock, each large enough to hold a lot Requisitions are always 



PURCHASING AND STORES DEPARTMENTS 341 


filled from one bin until it is empty, then from the other, and so 
on alternately. New stock is always placed in the reserved bin 
Stores and stock may be located in a single cential space, or 
raw materials may be located next to the initial stage of man- 
ufacture, while finished stock is carried next to the shipping depart- 
ment In a Unit U factory plan, this might bring both divisions 
side by side The location of sub-stores is a question of trucking 
economies, and of control 

Stock records- — The purpose of stock records is 

(а) to show the quantities of stock on hand of each sort, and 

enforce responsibility for their safeguarding, by crediting 
all receipts to the proper purchasing orders or manufactur- 
ing orders, and charging all items issued against the 
pioper manufacturing order or shippmg order, 

(б) to piescrvG intact the function of the stock depaitmcnt as 

an elastic member between the manufacturing shops and 
suiiphers of law materials, by giving notice to the pui- 
chasing depaitinent through purchasing requisitions when- 
ever a pui chased item i caches a given minimum, so that 
pui chased stock will always be adequate, 

(c) m case of establishments which manufacture for stock, to 
facilitate the function of the stock department as an 
clastic member between the manufacturing shops and 
customers orders for products, by git mg notice to tlie 
manufactuimg department through a manufactuimg 
icquisition, whenevei a manufactuied item i caches 
minimum point, so that tlie manufactured stock will 
always be adequate 

It is not sufficient to deal simply with the actual quantities on 
hand. The probable future fluctuations of demand and suppdy, 
as they influence each item of stock, can be followed only by 
considering the supply on hand as soon to be increased by addi- 
tions from purchases which have been authorized, and as soon to 
be decreased b}^ withdrawals to take caie of manufacturing oidcis 
or shippmg orders authorized. 

The controlling stores account, sometimes called the balancc- 
of-stores account, is a series of ledger pages, one page for each 
item of stock. Each page shows the name of the item, with brief 
desGiiption, and symbol, and gives the minimum stock limit, 
the amount to be ordered whenever this minimum is rc^achod, 
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the location in stores, and the posting rules. Below this heading 
are four accounts set side by side. On account of the size of the 
page of this book we naust here arrange these accounts one above 
the other. They are as follows. 


1--STORES ORDERED BUT NOT YET RECEIVED 


Date of 
Req. 

Requisi- 
tion No. 

Purchase 
Order No 

Quantity 

Quantity 
ON Total 
Orders 

i 

Date 

Receiyed 









































2--STORES ON HAND IN STORE ROOM 


Date 

Received 

Quantity 

Date 

Issued 

Issued 
FOR Order 
Number 

Total 

Cost 

Cost per 
Unit 



1 





















i 

i 




1 ! 









3— STORES APPORTIONED TO ORDERS BUT NOT YET ISSUED 


Date 

Apportioned 


Quantity 


Order Number 


Date Issued 
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4-stores available, that is, on purchase orders and 

ON hand 


Date 

Quantity 

Remarks 


1 









1 

1 






The msti notions for posting are: 


A When stoics aie ordered, add the quantity to accounts 1 and 4 
B When stores aiiivc, subtiact the quantity leceived fiom 
account 1 and add the (quantity received to account 2 
C Wlien sloie^i aic appoitioncd, subtiact quantity from account 
4 , and add (piantity apportioned to account 3 
D Wlu'n stoics aie issued, subtract quantity from accounts 
2 and 3 

Note In all cases bring down at once balance on hand m each 
account affected 

The accinacy of the balance of stores on hand will be tested 
from tune to time by an actual invoice 

Elasticity, or allowance loi change of program, is lequired at 
some point in evoiy chain of functions If the manufacturing 
departments arc, at one time, being held up for lack of supplies, 
and at anothci time aic thiown into confusion by a lush older, 
which side-tiacks the icgular work, it is obvious that these dcpai t- 
ments arc being used as the elastic member to take up the slack 
and tension between the incoming stores and the outgoing stocks 
This IS a costly error. The very idea of a stock oi stoic is a 
reserve for contingencies The schedule of manufacturing opeia- 
tions should be protected from the shock of the irregulaiities 
of external business relations by adequate buffers of stock at 
the entrance and exit ends At the raw -material end, stores 
serve to even out the n regularities of supplier’s deliveries, at 
the finished-product end, stocks meet the fluctuations of con- 
sumers’ demand Protected by these two reserves, the schedule 
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of manufacturing operations is permitted to attain the efficiency 
of continuous operation and mass production. 

Problems 

The Layout of a Stockroom. — small manufacturing establishment 
has a stockroom laid out as is indicated m the diagram given There 
are two end walls with doorways leading to othei departments There 
IS one outside wall with five v/indows the partition wall opposite to it 
IS without windows Shelving has been built against the walls, where 



Fig 35 — The Layout op a Stockroom. 


possible, and in addition four long banks of double shelving have been 
placed so that they stand free with aisles on all sides The mam aisle 
IS 4 ft wide the other aisles are 3 ft wide A small office has been 
fitted up in one corner On the shelves within the office some of the more 
valuable supplies are kept How would you reanange the layout so 
as better to occupy this space? How would you lay out a stoclcroom, 
with storage space equal to that shown in your revised plan, if you could 
adjust walls and vundows and doors to suit the aisle and slieU iiig plan‘d 
Buildmg up a Stores System. — If you wcie iilaced m conLiol of the 
stores department in a plant wiierc everything having to do with unwoiked 
stores and finished stock is in a state of contusion, what soit of syste»n 
would you inaugurate'^ Point out, step by step, what you would do in 
the way of establishing a system of accounting for material, and in 
equipping a stockroom Indicate, also, what set of rules you would 
draw up for the control of all matters pertaining to mateiial 

The Problem of Purchasing. — Someone has said that most of the 
problems of purchasing can be solved either by tying up to a reliable 
supply house, or by sending out notices of requirements, and accepting 
the lowest bids What is to be said m reply to this'i^ Formulate briefly 
the major requirements of a good purchasing system 

Reciprocity in Buying. — ^Upon opening bids for a supply of coal, a 
corporation discovers that the lowest bidder is a corporation which has 
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never been a customer, while the next to the lowest bid — and there la 
only a small diifeicnce between the two bids — ^is from a company which 
rcgulaily pui chases machinery from it Shall the corpoiation favor 
the him winch is its patron, and practice reciprocity in buying, or shall 
it award the contiact strictly to the lowest bidder It was the expecta- 
tion of the bidders that the lowest bid would secuie the contract, 
although, of couise, the corporation was careful to rescive to itself the 
right to reject any or all bids It might be possible to induce the cus- 
tomer-bidder to bring its bid down to that of the lowest bidder, if it 
were given the opportunity If this should take place the corpoiation 
would have the advantage of the lowest terms discovered through the 
competitive bids, and it still would make the customer company feel 
that it had been favored If it were known among suppliers, generallj^, 
that reciprocity m business controlled the corporation in its purchasing, 
it IS probable that a number of them, who have not been patrons, would 
decline to bid m the future 

Barometers to Control Purchasing. — T^ay out horizontally, upon 
cross-section paper, a good-sized time scale covering the months from 
the bcginniiu!; of 1919 to date Allow space vertically for a variety of 
(luanlity s(‘alos Upon tins base plot with recoid lines (so adjusting the 
({uaiitity sc ales that ihe lines will he as far as possible in the same plane 
and will iiiic'ilaco) a numbei of business baromelcis, for which data 
can be sc'cured The following aie mentioned by way of suggestion* 
unfilled t-onnago of the United States Steel Corporation, the index of 
wholesale juicx's of Dun or lhadstreet oi the Bureau of Labor Statistics, 
any geneial business barometer proem able from the files of the Bulletin 
of the Fedcnal Rescive Bank, barometei B or E E Day^s Volume of 
Manufactmes from the Harvaid Economic ScrMce, a stock market 
aveiage such as is found in the N Y TumSj the Wall Street Journal j or 
the Commcuial and Financial CJnomcle, and some typical record of 
intcicst latos Against the background provided by these lecords, or 
any of them, jilotted prcferablv m led ink, diaw in with black ink a 
iccord line of the puce fluctuations of some standard quotation of a 
raw malc'nal used widely in manufacturmg, such as pig iron, middling 
upland cotton, raw packer ^s liidcs, sole leather, lumber, copper, rubbei, 
etc Indicate to wdiat dcgice any barometer, or any combination of 
barometei s, possesses predicting power which would be of use to a pur- 
chasing officer m determining his schedule of purchases Assume that 
the pui chasing officer will not buj more than a six months’ supply, unless 
he feels confident that he can make a profit of approximately 15 per cent 
on the excess investment involved 

In connection with this problem see Management’s Handbook, N. Y , 
1924. Ronald, pp 504-512, and The Problem of Business Forecasting, 
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W M. Persons, W. T. Foster, and A. J. Hettinger, Jr , Boston, 1924 
Houghton. 
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CHAPTER XV 


COST ACCOUNTING 

If we picture to ourselves a typical manufacturing plant and 
attempt to classify the various expenditures which are involved 
in holding it in a condition ready for production, and m actually 
carrying on productive activities within it, we shall not be long 
in observing that these expenditures divide themselves into 
three main groups. The first of them includes the materials of 
which the product is composed, the second comprises the labor 
directly applied to these materials. The third group is com- 
posed of all those remaining items of outlay which do not attach 
themselves in a direct and definite way to the production of 
any individual unit of output. The first and second classes of 
expenditure are easily computed; when combined they form 
what is called prime cost. The third group is known as factory 
burden, or overhead, or simply as expense.” 

In a machine-building establishment, these three elements 
of costs arc approximately equal in amount. And if to them 
we add interest on the capital invested — an item which is, prop- 
erly speaking, a profit, but which for certain purposes it is con- 
venient to handle as a cost — we should have four approximately 
equal subdivisions of outlay.^ In cotton spinning the cost of 
direct materials is nearly twice the direct labor cost: factory 
burden nearly equals direct labor: interest charge is a little 
more than one-half the direct labor cost. In the boot and shoe 
industry direct materials will average somewhat over two and 
one-half times direct labor, while factory burden will average a 
little less than seven-eighths of direct labor, and interest will 
be not much over one-sixth of direct labor cost. In petroleum 
refining a typical cost calculated by the Bureau of Corporations 

^ Human Factor in Works Management, James Hartness, N. Y. McGraw- 
Hill, 1912, pp 155-156. 
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showed direct material four times direct labor, and factory burden 
less than one-half of direct labor. A fair interest charge would 
be over one-third of direct labor cost. The effect oi the invention 
of more perfect machinery, and the devising of more perfect sys- 
tems of management is m the direction of increasing the amount of 
overhead, relative to the other factors. 

The general relations of different classes of costs to each other 
may be illustrated by a diagram which separates the component 
parts of selhng price. 

Selling Price 

< — — 

Cost 

^ — — ^ 

Manufacturing Cost 
< — 

Shop Cost 


Prime Cost 





GENERAL 

EXPENSE 



DIRECT 

LABOR 

MATERIAL 

FACTORY 

EXPENSE 

ASSIGNED 

TO FACTORY 

ASSIGNED 

TO SELLING 

SELLING 

EXPENSE 

PROFIT 


Fig 36 — ^Analysis of Selling Price 


Direct Material Cost. — The most tangible and specific begin- 
ning of cost IS when raw materials are purchased, out of which 
a finished product is to be made. When materials are used 
exclusively for a particular job — a job being a series of productive 
steps endmg in the completion of a unit or lot of product — and 
when it is easy to measure the amount of the material used m 
connection with each job, the cost of such materials may be 
charged directly as direct material cost. The original cost may 
be interpreted either as the actual purchase price, or the last price, 
or the average price. Into the laid-down cost there enter other 
items, such as freight, cartage, and the expenses of receiving, 
storing and issuing. These items will be difficult to subdivide 
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onto each batch of materials requisitioned for a job, and so will 
be most piactically handled as a part of factory expense. 

When we turn to such materials as coal, machine oil, belting, 
polishing substances, and the like, we find that if we attempt 
to calculate the amounts used on individual jobs and fix the 
costs of such amounts, we shall be engaged m a hair-splitting 
operation The practical course is, therefore, to throw these 
sums into expense. As Mr. li A. Evans says, “ Like direct labor 
there is some material that enters into the product that cannot 
be charged as direct material, but must be charged indirectly 
glue used m a joiner shop or pattern shop, a few nails or screws 
used on a repair job, a small amount of solder on sheet-metal 
woik; a few cotter pins on a job in the machine shop; the red 
lead or hthaigc used in making joints; the material used with 
the ox\"-acetylcnc welding plant, and many other similar items 
On account of the difliculty of mcasuimg the quantity used 
of some of this material and the small amounts used of other 
classes, it is impracticable to charge these diiect, and they must 
be included m the indirect chaiges.^^^ 

Direct Labor Cost. — Tuinmg to the labor used to make a 
salable product, we find no difficulty in charging directly the 
wages of those persons who deal immediately and exclusively 
with the work of a single job, and are engaged for a considerable 
interval of time upon each job. The expenses of the men at the 
benches, or m control of the machines, or at wmrk on the erecting 
floor, can be disposed of easily by means of time cards stamped 
with the starting and stopping time of the workman on each 
job The time of the labor day will be determined by registry 
in and out. But the sum of the job caids, plus any time counted 
out by the foreman (as on account of breakdowns) will equal the 
time for the day. But when we consider the expense of truckeis 
and crane handlers and foundiy helpers, who pass rapidly from 
job to job, spending perhaps a few minutes on each task, we 
perceive that it would be impractical to dissect the time of such 
men into minute fragments for charging purposes, and so these 
items pass over into factory expense 

Expense Items. — We now come to the category of “ expense,’’ 

^Cost Keeping and Scientific Management, H A Evans, N Y, 1911 
McGraw-Kill, p 27 
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of which something has already been said This may be divided 
into factory expense, selling expense, and general expense. Fac- 
tory or manufacturing expense will include the items which 
have been previously mentioned as excluded fiom direct material 
and direct labor. Because of a somewhat different trouble m 
allocation, arising from the fact that they serve many different 
jobs concurrently, the wages and office expenses of the foremen, 
and the works manager, together with the expenses of all service 
departments outside of the shops, which minister exclusively to 
the needs of the manufacturing process, such as the planning room 
and the tool room, must be carried to factory expense Here 
will be placed charges for occupancy for real estate and buildings, 
and stand-by charges for equipment used in manufacturing. The 
five normal elements of occupancy and stand-by charges are 
interest on the investment, repairs, depreciation, insurance, and 
taxation 

An entirely distinct collection of expense items is incurred 
in maintaining the selling and advertising activities, together 
with their attached services for shipping, credit, and collection. 
A third group of expense items has to be provided foi on account 
of the general management of the business, including the salaries 
and office expenses of the general officeis, together with the 
expenses of the accounting, legal, emplo 3 nmcnt, and other general 
services These cannot be charged wholly to factory or selling 
expense, because they perform functions essential to both manu- 
facturing and selling. 

Expense Items as Functions. — Some of the items of expense 
are pure functions of time, hke taxes, rent, insurance, obsoles- 
cence, and a portion of depreciation. These outlays arc incurred 
as a result of the mere existence of a business, regardless of whether 
the production of a period is large or small, or indeed whether 
the establishment be runmng or closed down. Other expense 
items, such as those for power, supplies, and salaiies, will rise 
and fall with the activity of the business, though not in strict 
proportion to it. Still others are quite strictly functions of the 
rate of production. 

The Grouping of Cost Items. — The grouping of cost items 
may be made with one of two objects in mind, to fix a price on a 
product, or to lower the cost of the product by improving efficiency. 
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If the object is price, there will be spread upon the direct costs, 
the various items of expense in such a way as to arrive at a 
conception of total cost, upon which prices may be based and 
sales made, to accomplish the repayment of the expenditure. If 
the object is to isolate some unit, such as a machine, a process, 
a shop, or an executive officer, for scrutiny, no item should be 
added to the account which will dilute the measure, and cover 
up the significant relationships The traditional groupings of 
cost accounts have all had the first object in view, namely, to 
ascertain costs so that prices might be based upon them. The 
second principle of grouping represents the new aim of using cost 
accounts as an instrument of efficiency in production. 

The Grouping op Costs to Determine Prices 

Systems of Spreading Expense. — Let us consider the problem 
of spieading expense, with the object of fixing total costs and 
deteimming piiccs. The items of cost for direct material and 
direct labor arc somewhat difficult to collect, because accuracy 
of reporting is required of a large number of persons, but once 
collected they may be distributed with case upon the proper jobs. 
Tlie items ol expense, on the othei hand, are easy to collect, but 
their distnbution involves questions of theoiy so complicated, 
that, lor the most pait, they must be solved by arbitrary methods. 
If a business is of a vciy uniform nature, like a water-works, or a 
gas-works, or a blast furnace, or a brick yard, or a mill for the 
manufacture of flour or cement or paper, the various items of cost 
will tend to use and fall together. Under such conditions it will 
not matter greatly what method of spreading is used, for any 
method will be, in icality, but a division of costs into those which 
pertain to different penods of tunc lather than a distribution 
of them But when the ddferent items of cost follow different 
laws of variation, the manner in which they are grouped and 
pioiatcd with reference to each other becomes impoitant. The 
object will then be to discover items which tend to rise and fall 
m response to the same law of variation, and combine them on the 
basis of this common characteristic, so that the law ol vaiiation, 
whatever it is, may be used as the principle of spreading. 

Percentage on Materials. — An infrequently used method of 
distributing expense, and one which has little to recommend 
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it, except its simplicity, is to divide expense as a percentage 
added to the cost of direct materials. Inasmuch as the cost of 
materials changes frequently, this method gives fluctuating ratios 
and unstable total costs. Expense is likely to increase less 
rapidly than output, it is likely to vary inversely with the quality 
of materials used; but it remains almost entirely uninfluenced by 
changes in the price of materials. 

Percentage on Labor Time. — If direct labor time is classified 
according to the jobs upon which it is expended, it will be possible 
to distribute expense as a rate per man hour. Such a system of 
spreadmg exerts a pressure upon the management to save the 
time of the force. In this respect policy follows fact, in so far 
as expense is a function of time; but overemphasis of time endan- 
gers quality of output, increases wear and tear on equipment, 
and endangers the health of employees. Furthermore, such a 
system of spreadmg leaves out of account the difference in the 
cost of equipment provided for different woikmen. If an operative 
at a bench, working with a kit of tools worth $25, spent an hour 
on a job he would draw down as large a proportion of expense 
upon his job as would a machinist who used a $2500 planer for 
the same length of time. To ignore the cost of special equipment 
in assessing individual jobs may, perhaps, incline foremen who 
are competing for low-cost recoids to outiim eanh otlicr in recom- 
mending the purchase of new machineiy to save lalioi time, but 
it fails to bring out the expense of allowing equipment to stand 
idle 01 be operated at a speed below its capacity. 

Percentage on Labor Cost. — To tabulate expense as a per- 
centage on direct wages is a simple plan, and one veiy generally 
used. As it emphasizes wages it appears to recommend the 
policy of employing cheap men, a policy which becomes fallacious 
when incompetent men are selected, since such men increase 
factory expense lather than dimmish it This system, like the 
preceding one, fails to distinguish between jobs which use expen- 
sive machinery and those which employ little equipment. 

Percentage on Prime Cost. — The use of this plan depends 
upon no principle of superiority m theory, but entirely upon 
the practical circumstance that prime cost is a perfectly clear 
concept, and that the figure representing it is usually at hand. 
A mere favorable ratio of burden to prime cost is of no significance. 
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for an increased burden may, as in the case of scientific manage- 
ment, be associated With decreased prime costs and decreased 
total costs per unit of product. 

Machine Rates. — A machine rate is composed of items with- 
drawn from expense, and representing the more important parts 
of the cost of operating a given machine or other large unit of 
productive equipment It is spread as an hourly charge upon all 
work using such equipment. A machine rate may be used when 
any of the previously mentioned systems are used to distribute 
the remaining items of expense; its effect wiU be to amend their 
neglect of equipment. As ordinarily composed, a machine rate 
includes the five normal elements of stand-by charge, plus what- 
ever service charge may be added to cover the cost of power, 
supplies, etc. The machines are not rated separately, but are 
grouped into classes, each class having an expense rate 

As these hourly rates are based upon the assumption of con- 
tinuous use, if a machine lies idle, an idle-time charge accumu- 
lates, which must cither be spread as a supplementary machine 
rate upon the jobs using the machine, or be thrown into general 
expense and spread over all jobs. When machines are operated 
overtime there is created a supplementary rate which must be 
deducted from the full-time rate. 

The Penalized Job. — After the various classes of machines 
in an establishment have been given an hourly rating, if a job 
IS transferred from the proper machines, because they are all 
occupied, to an idle machine of higher rating, it does not seem 
fair to penalize the job by the amount of the difference in the 
rating. No greater offense has been committed than to use 
equipment which would otherwise have been idle The proper 
relief is either to carry the extra charge to the jobs normal for 
the machine used, or else to throw the item into general expense 

Production Centers. — The idea of a machine rate has been 
expanded and perfected by including more and more items of 
expense in it, and by dividing the machines of an estabhshment 
into a larger number of classes, so that each machine may carry an 
hourly rate which is approximately correct. The culmination 
of this tendency is the proposal to divide the entire working 
space of an establishment, including the locations of machines 
and work benches and erecting floors, into a series of produc- 
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tion centers. For each of these centers an hourly rate or rental 
is to be calculated which shall include every item of expense 
properly chargeable to manufacturing. 

Conclusion on Spreading Systems. — No spreading system 
can attain theoretical accuracy. The degree of accuracy insisted 
upon must be conditioned by the demand for other virtues such 
as speed, economy, and simphcity. As Professor D. S, Kimball 
says The method adopted should be as simple as the problem 
will permit. Thus, it would be folly to install an elaborate 
machme-rate method in a continuous process plant manufacturing 
a single commodity, where a percentage-on-material method is 
amply accurate Again, in cases where a few lines of goods are 
made on small machines of low value, the percentage-on-wages 
or the hourly burden method may be fully adequate Where 
the lines of production vary widely in size and character these 
simple systems are not sufficiently accurate, and a careful man- 
ager will go as far as he can in the direction of a machine rate.”^ 

The Grouping of Costs to Promote Efficiency in Pro- 
duction 

The Cost of Idle Plant. — The most revolutionary idea which 
is at present at work in the world of cost accounting is the con- 
tribution of the late H L Gantt Briefly put, this idea is that 
“ the cost of an article should include only those expenses actually 
needed for its production, and any other expenses incurred by 
the producers for any reason whatever must be charged to some 
other account 

Mr. Gantt led up to his idea in the following manner “ Let 
us suppose that a manufacturer owns three identical plants, of an 
economical operating size, manufacturing the same article — one 
located in Albany, one in Buffalo, and one in Chicago — and that 
they are all running at their normal capacity and arc managed 
equally well. The amount of indirect expense per unit of product 
would be substantially the same in each of these factories, as 
would be the total cost. Now suppose business suddenly falls 
off to one-third of its previous amount and the manufacturer 
shuts down the plants m Albany and Buffalo, and continues to 

^ Principles of Industrial Organization, D S Kimball, N Y McGraw- 
Hill, 1913, p 138 
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run the one in Chicago exactly as it lias been run before. The 
product from the Chicago plant would have the same cost that 
it previously had, but the expense of carrying two idle factoiics 
might be so great as to take all the profits out of the business, 
in othci woids, the profit made fiom the Chicago plant might be 
offset entiiely by the loss made by the Albany and Buffalo plants. 

“ If these plants, instead of being in different cities, were 
located in the same city, a similar condition might exist. . 

Instead of considering these three factories to be m different 
parts of one city, they might be considered as being within the 
same yard, which w’ould not change the conditions. Finally, we 
might consider that the walls between these factories were taken 
down and that the three factories v/erc turned into one plant, the 
output of which had been reduced to one-third of its normal vol- 
ume In such case it would be manifestly proper to charge to 
this product only ono-third of the indirect expense charged when 
the factory was running full ” ^ 

In another place he continues: It does not require any 
knowledge of cost accounting, bookkeeping or other office art to 
enable the practical man to say that costs should include only 
those expenses needed to produce the article in question, and 
that those persons who insist on including in their costs expenses 
which do not contiibute to tlie production of the aiticle are 
simply tiying to recover from the public through a higher 
puces the expenses which they incur through inefficiency and 
waste.'^^ 

The usual method of handling expense adds to the cost of 
making the cost of not making, and calls the sum of the two 
the cost of making It adds to the cost of working the cost of 
idling, and calls the product of the two the cost of working 
This system, intended piimarily as a gmde in price fixing, breaks 
down in slack times when price fixing is most important At 
such times it produces the ridiculous situation that a factory 
working on part time may accept orders at less than cost and 
improve its financial conditions by doing so 

Mr Gantt's rule for dividing indirect expense is: “ The indi- 
rect expense chargeable to the output of a factory should beai 

1 Organizing for Work, IT L Gantt, N Y Brace & IIowc, 1919, pp 29-35 

2 Idem 
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the same ratio to the indiiect expense necessary to run the factory 
at normal capacity, as the output in question bears to the normal 
output of the factoiy ^ It is necessary to determine, on the 
basis of a icview of experience extending over a series of years, 
what the normal schedule of a factory is, and what the normal 
charge for indirect expense is. When the factory is worldng at 
less than its normal schedule, the idlc-time expense which remains, 
after the product has taken its proportion of the indirect expense, 
can be charged to profit and loss. But since, in slack times, the 
profits are least or disappear entirely, it is desirable to set up a 
reserve account, and make contributions to it in periods of normal 
schedule, by shghtly overcharging for indirect expense by means 
of a supplementary rate. In slack times this reserve account will 
be decreased by idlo-time charges debited to it By this means 
the profits available for dividends will be somewhat regularized. 

Analysis of Causes of Idle Time. — Mr Gantt did not stop with 
the effort to fiee the production executives from the unjustifiable 
load of idle-time plant charges, which had often buried the evi-^ 
dences of their best work under an avalanche of miscellaneous 
items, but he devised and put into operation recording agencies 
for bringing to the attention of the management daily the amount 
of idle time of equipment, together with a tabulated statement 
of the causes. For the collection of this information he devised 
a special chart, called an Idleness Expense Chart, with spaces 
showing the percentage of capacity employed daily in each 
department, together with columns showing the idlc-time expense 
in dollars and cents, for each specific reason in each department. 
The reasons he classified as lack of work, lack of help, lack of or 
poor material, repairs, and poor planning.^ 

The General Administration of Accounts 

Mr. Church has defined cost accounting as a means of showing 
“ The connection of expenditures of all classes with the items of 
output to which they are incident.^' ^ Proprietorship accounting 

^ Organizing for Work, H L Gantt, N Y Brace & Howe, 1919, p 35. 

^ This chart is reproduced and explained in Organizing for Work, H L. 
Gantt, N Y Brace t Howe, 1919, pp. 45-48 

3 The Proper Distribution of Expense Burden, A H Church, N. Y , 1908 
The Eng. Mag Co , p. 13. 
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ultimately sums up all items of expenditure into its totals, but 
it does not measuie tbo items near enough to their sources to 
reveal the relation between expenditure and return in detail. 
Cost accountiDg, on the contiary, is a scheme of measmmg expen- 
dituies as close as possible to the time and place of the pro- 
ductive acts which give use to the cost. The object of securing 
this recoul at the point of origin of the outlay is twofold, first, to 
get a record sulhciently dissected and analytical in its nature to 
reveal the relation between expense and output m detail, and so 
reveal the cost of a unit of product, second, so to measure the 
outlay on account of men, machines, mateiials, processes, gangs, 
departments, agencies, plants, etc., that when this record of 
costs IS brought into comparison with a record of like detail 
and coircspondmg classification, showing useful work done, the 
efiiciency of each agency of production can be measured Cost 
accoantmg is, theiofoie, an instrument of precision in the hands 
of the administiatoi it is one of the many special foims of scien- 
tific analysis available as a means of control 

The Need of Better Cost Information. — There is need of 
much missionaiy woik m industTy to got iid of the system of 
basing puces upon “ what tlic tiaflic will bear,'^ and to install a 
system of piicing witli lefeiencc to the cost of production. As a 
result of the examination made by the Fedcial Tiade Commission 
into the leath('i and shoe industncs the report said It is a 
remaikablc fact that such an extensive and well-organized indus- 
try was found to be lacking m accurate accounting methods ” ^ 

Similaily of the iuimtuie manufacturers, the Commission said: 
“ In spite of a very vigorous effort to obtain factoiy costs of 
mamifactuieis for specific ai tides of furniture the accounting 
recoids of the manufacturers were found to be of such a chaiacter 
that accurate data on this subject co-uld not be secured ^ 

A good system of cost accounts is especially to be desired 
whenever costs are fluctuating, when high-priced labor or expen- 
sive materials are used, or w'-hen the margin of profit in an enter- 
prise is narrow, so that selling prices must be set with care Ac- 

^ Repoit on Leathei and Shoe Industncs, August 21, 1919 Washington, 
Federal Trade Commission, p l()o 

2 Report on the House Furnishings Industry, January 17, 192o Washing- 
ton, Fcdei*il Ttade Commission, p 
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curate costs are useful as a sort of stethoscope for levoaling the 
internal conditions of a business where much delegation of author- 
ity exists, or where propiietoiship rests m the hands of persons 
not technically expert, and so unable to gauge efliciency by the 
process of intuition The early warning which cost records give 
of changing conditions is invaluable as a safeguard in disturbed 
and cntical times, or when extraordinary expenses are being 
incurred, or when large contracts must be entered into on the basis 
of prehmmary estimates. An establishment which makes a con- 
siderable variety of products can discover the lines which are 
most profitable, and so determine the true field of its enterprise 
and its proper function m the business world, only by a cost 
system It gives a gieat confidence to a salesman to be able to 
say to a customer or a prospective customer that a given price is 
absolutely just because it is based on carefully compiled cost 
figures 

The Order System. — To ascertain costs it is necessary to 
bring under control all the activities m connection with which 
they arc incurred, to the end that there shall always be a recoid 
where there is an expendituie Such control is obtained by 
establishing the rule that no expense is to be mcuried without 
an order; and that ordeis go into effect through a prescribed 
method of authorization, and are concluded by a prescribed 
form of report. 

In the shops an order system will mean that no materials can 
be secured except on a reqmsition bearing an order number, and 
that no workman's labor can be put on anything not specifically 
authorized, and accompanied by a job ticket beaiing an order 
number. In the shops, each new lot of goods to be manufactured 
will requiie a new order, for there each order will expire as soon 
as work on the particular lot of materials or articles covered by 
it IS finished 

In the service departments and in the executive offices, where 
outlay cannot be directly coupled with any individual unit or lot 
of goods, the order will be, m reality, the title of a certain per- 
manent class or subdivision of expense, under w^hich each particular 
outlay IS to be reported Such orders will be permanent, so 
that we may speak of a system of standing orders as prescribing 
a certain classification of items m all requisitioning and reporting 
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Some of the leading entries among standmg orders will be addi- 
tions to buildings, repairs to bmldings, new equipment, repairs 
to equipment, department payroll, stationery, royalties, legal 
expenses, advertising, and insurance. The classification of these 
orders is important, since it conditions the analysis of expenditures, 
and so determines the ease or difficulty of throwing the expenditure 
into its proper class for spreading purposes. 

Cost Accounting versus Proprietorship Accounting. — Cost 
accounting is a thing quite different from proprietorship account- 
ing. The latter aims to show, by means of the balance sheet, 
what property there is at a given time, and what the claims 
of ownership are to it. By means of its trading, profit and loss, 
and revenue statements, it shows, in summarized form, what the 
receipts and expenditures have been for a period of time, what 
the profit or loss has been, and what disposition has been made 
of the profit. Proprietorship accoimtmg keeps the records of 
financial relations with outside parties, as the law requires; it 
maintains a check on fraud, internal and external; it constitutes 
one proof, among others, as to where ownership lies; it shows 
whether or not the capital fund is properly proportioned between 
the various forms of fixed and current assets; and establishes the 
condition of a business with reference to insolvency and bank- 
ruptcy. CJost accounting, on the other hand, aims to collect all 
the items of outlay, great or small, incident to the production of a 
unit of goods or services It uncovers the causes of fluctuations 
of expenditures, and indicates the true field of profit. It aims 
to measure the efficiency of all the agencies of pioduction, in so 
far as this can be done by the use of a scale of a monetary value. 
Proprietorship accounting admits only veritable original items: 
it balances its data in the form of debit and credit: and when 
in perfected form insists on the fine equilibrium of being balanced 
to a cent. C^ost accounting freely uses estimates and averages, 
distributing sometimes more and sometimes less than it collects. 
One of these systems has had a long history, the other is of 
recent origin. One is the special mstrument of the financier; 
the other is the daily working tool of the production engineer and 
works manager 

In spite of these distinctions of aim and method, cost account- 
ing and proprietorship accounting should be interlaced into one 
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harmonious system of financial records. The connection will 
be made through the introduction of the totals of the control 
accounts of the cost system as items in the trial balance and in 
the profit and loss account. Thus tied together, the cost sys- 
tem serves as an intensified study of certain items in the pro- 
puetorship accounts, while the proprietorship accounts serve 
as comprehensive surveys which make certain that all proper 
items have been introduced into costs. ^ 

Uniform Cost Systems. — The practice of uniform cost ac- 
counting, by the individual establishments throughout an indus- 
try, has been defined by the Chamber of Commerce of the United 
States as follows: Uniform cost accounting comprises a set of 
principles and m some cases of accounting methods which when 
incorporated in the accounting systems of the individual members 
in an industry will result in the obtaining of cost figures by the 
individual members of the industry which will be on a comparable 
basis. Uniform cost accounting does not mean the preparation 
of average or standard cost figures for the industry, nor the 
inclusion in costs of predetermined or fixed elements of cost.” ^ 

The establishment of a uniform system of cost accounting 
for the individual establishments m a branch of industry exerts 
a great influence toward stable conditions and friendly relations. 
Without such uniformity in the cost-calculating process, com- 
petition is not able, in the more complex industries, to establish 
agreement as to what fair cost is. Without it, therefore, a market 
can never reach anything better than an approximate and unstable 
equilibrium as to prices. The chief reason why unanimity of 
opinion as to costs cannot be reached, when diffeient systems of 
accounting are used, is that there are many different ways of 
grouping and spreading overhead charges or factory burden. 
Even a comparatively simple item like the cost of raw materials 
may, in ordinary practice, include any grouping of a dozen or more 

^ For the argument that cost accounts and proprietorship accounts should 
he kept separate, see H P Gillette and R T Dana, Cost Keeping and Man- 
agement Engmeermg, N. Y , 1909, pp 65-70 For the opposite view, see A H 
Church, Production Factors in Cost Accountmg and Works Management, 
N. Y , 1910, Ch VII, pp 163-187 

^Uniform Cost Accounting in Trade Associations, Washington, D C 
Fabricated Production Department, Chamber of Commerce of the United 
States, 1924, p. 4. 
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diffeient cost elements The line between direct and indirect 
labor IS not diawn alike in two plants In calculating the depre- 
ciation of buildings and equipment, some concerns use the 
straight-line method, or calculate a fixed peiccntagc from the 
oiiginal value annually, others deduct a fixed percentage from 
an annually diminishing value, and still others make no regular 
allowance but either set aside lump sums out of profits from time 
to time, or trust to offsetting against depreciation the appreciation 
of such assets as real estate or good-wilL With such diversity 
of practice it is apparent that competitors cannot act upon the 
same concept as to cost, and cannot, theiefore, establish their 
prices in any definite and fair relation to cost. Profits are, 
theiefore, arbitrary and uncertain, and not standardized as 
“ converting profits.” 

It is well known that injurious competition often has its 
oiigin in the suspicious state of mind which is generated among 
rivals who do not know where the bottom rock of cost is. 
Rumors of cuts arc given credence because the knowledge is not 
at hand to indicate their improbabihty, and such rumors arc 
responded to more promptly because the folly of the action is 
not at once apparent 

The introduction of a uniform system of cost accounts by a 
number of concerns in the same line of mdustiy, as the icsult, 
pcihaps, of the activity of a trade association, invariably brings 
these establishments into a state of intelligent reaction upon each 
other. Competition is not extinguished, though that abnormal 
form of it which c.onsists in setting prices below cost may be 
discouraged. The inteiests of the public are better seived in the 
long lun, because the leadership toward lower prices comes from 
well-managed concerns of enduring powci as factors in the market 
rather than from expeiimenters and price gamblers who exert 
but a temporary influence. Wheie costs are intelligently dealt 
with by a group of pioduccrs, the price pressure of the leaders 
bears down discrimmately at those points where improved effi- 
ciency is possible for others 

When once all the items of a normal and proper cost are 
enumerated and brought into clear view, the idea of maintaining 
fair prices becomes a sign of intelligent management, and even 
a point of honor. This as much discourages overcharging as under- 
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charging. By this means financing is made easier and capital 
flows in to work a greater -ultimate reduction in price, through 
the effect of good equipment and production on a large scale, 
than disorderly market wars could ever effect. Managements are 
released from the excitement of commercial and financial experi- 
mentation, and set to work upon those matters which constitute 
the proper domain of manufacturing activity. 

As the contact of business men in the same line becomes more 
educative, by reason of agreement as to the real nature of the 
contest being waged with cost, trade associations are strength- 
ened. The discussions of business gatherings become less ram- 
bling and popular, and more vital and searching. The impulse 
which a group of business men in a similar line gathered together 
natural^ feel to adopt a temporary panacea, and control the mar- 
ket by some artificial means, is replaced by a desire to use their 
assemblage as an occasion for studying efficiency. 

The result of a system of uniform cost accounts in an industiy 
is to work out a more rational division of territory between in- 
dividual establishments in the same trade, and a bettor division 
of functions between allied trades. Unprofitable lines arc moic 
quickly dropped, unprofitable departments arc more readily 
eliminated, and unprofitable establishments are more promptly 
closed This purging action releases much unnecessary capital 
investment, and cuts off much unnecessary operating expense. 

Pkoblems 

Accounting versus Efficiency in Production. — In one of his wiitmgs, 
Mr Harrington Emerson has given the following account of an expeiience 
wnth accounting methods “ In one of the largest raanufactuiing plants 
in the world, a group of efficiency engineers were introducing improve- 
ments and watching the record of tonnage costs In one department 
they had ascertained the average for May, June, July and August, had 
effected some changes m September and confidently predicted a reduction 
m cost of one dollar a ton on an output of 2000 tons in October 

“ With considerable glee the comptroller showed them that m Octo- 
ber there was no reduction in cost per ton Amazed and disconcerted, 
they checked over the items and discovered a six-months' water bill of 
over $2000 which had been accumulating since the previous April and 
had been paid in October, and charged against the tonnage cost that 
month " What should have been done with this account ‘i' Wfliat 
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general principles should be laid down to prevent similar occurrences 
in the futuie? 

The Function of Unit Costs. — In the same publication, referred to 
in the piobicm above, Mi Emerson gives the following experience: 
“In a plant manufacfcuimg structural iron woik, for many yeais the 
average cost pei ton had been ascei tamed Most of the work had been 
large beams with few iivet holes and a small amount of fitting A large 
contract offeimg itself, a bid was made which was successful, based on 
the aveiage experience of the past, as shown by the comptroller's lecords 
This job, however, consisted of pieces of small weight, requiring much 
fitting and many rivets It cost per ton almost five times as much as 
the comptroller’s average, and m spite of most strenuous endeavors, the 
contract netted a seveie loss ” 

ilow should the accounts of a corporation, bidding on contracts in 
this manner, be organized, to prevent such a loss as is described abovc^ 

The Machine Hour Rate. — II permission can be secured, make a study 
of a selecled maclime oi production ccntei to determine the total cost 
of a machine lioui or a pi oducti on-center hour With what information 
can be gamed by observation and by the courtesy of the executives of 
the company, fust consliiut as eoiriplcie an analysis as you can of the 
cost elements which entoi into the final houily cost Fill out this analysis 
with actual oi os Li mated costs, submit it to the ofliceis of the company for 
correction or comiiletion, and upon the final basis obtained, calculate the 
unit-time cost 

The Cost of a Restaurant Meal — Duimg the fiee-silvcr agitation, 
a book was publidicd known as Coin’s Financial Scliool ” In one of 
the chapteis of this book a fanner was pictured as eating a meal m a 
restaurant The price of the meal was paid by bags of vaiious farm 
products So much was required that a laige part ot the space under 
and aiound the table was occupied by the mateiials turned over to pay 
for the meal The inituence was that faira prices weie unreasonably 
low, and K'stauiant prices unrcasonalily high Make as complete an 
analysis as you can of the elementvS entciing into the cost of the typical 
restauiant or hotel dimng-ioom meal Submit this analysis to local 
leslaurant and hotel proprietors for revision and completion Then 
fill m the outline with actual, or estimated figures, and arrive at a final 
figure 

The Cost of a Retail Delivery. — IMake an analytical table, as complete 
as possible, of the elements of cost entering into the making of a delivery 
of merchandise to a customer’s residence by a local giocer or drv goods 
merchant Use reasonable aKSsumptions as to time consumed, distance 
travel feed, equiyiment used, etc Follow the indications ol the facts 
as to whether tlio final charge will be arrived at by means of an hourly 
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rate, a mileage rate, or otherwise Submit the analysis and the hst of 
assumptions made to local merchants for criticism and completion 

Motor Truck Mile Cost— Make as complete an analysis as possible 
of the cost of operating a SJ-ton truck one mile Consider original cost, 
depreciation, repairs, upkeep, labor, rentals, gasoline, oil, tires, taxes, 
insurance, license, supervision, etc hlake assumptions caiefully as to 
days and hours of operation per annum, life of tires, life of truck, loadmg 
time, speed of movement, etc Submit the analysis to local trucking 
companies for criticism and completion, and deduce provisional figures 
This being done, secure copies of the Analysis of Truck Cost, Form 10, 
of the International Standard Truck Cost System, prepared (and for 
sale at 12 for 25 cents) by the Tiuck Owner's Conference, Inc , 5 South 
Wabash Ave , Chicago, III Report, showing your analysis and the Truck 
Owner's Conference analysis, and point out the differences Arrive at 
a final revised truck mile cost. 
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CHAPTER XVI 


THE WORK SCHEDULE AND FATIGUE 

When an individual takes up a task the leading characteristic 
of which IS the putting forth of physical energy on his part, 
there is at the beginning a brief introductory period of tuning-up— 
variously called the '' treppe '' from the German word meaning 
step, and the period of practice effect ” from the study of mental 
work — during which time production increases and the effort 
becomes easier and more agreeable In this period certain 
physical and chemical changes take place in the muscles which 
better fit them for the immediate production of energy, the 
attention concentrates itself, and one becomes familiar with the 
feeling of the adequate muscular movements, and hence can 
control them more easily. The mind becomes refreshed as to the 
details of the work; and the grasp of facts as to layout and proc- 
esses is made vivid. 

Thcieaftcr, as the work proceeds, production mounts more 
slowly, eventually reaching its maximum without material changes 
of sensation. A period of some duration may now occur, during 
which conditions are fairly uniform. One is now warmed up to 
the W’^ork, is habituated to it, has organized motions into chains, 
the elements of which have dropped below the threshold of con- 
sciousness, and is in the swing of an appropriate rhythm Dis- 
tracting ideas have faded away, dislike has disappeared or 
lessened, and one is absorbed. 

Declme in production at first proceeds slowly, and then 
more and more rapidly, as pleasure fades, and effort, strain, and 
finally pam, make their appearance in consciousness. At first 
increasing slowly, these uncomfortable sensations intensify them- 
selves more and more rapidly until, at length, the essence of the 
task becomes largely the puttmg forth of the energy of will required 
to combat them. 
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In the muscles the long slender fibers are bathed in lymph 
supplied from the blood. They have built up their structme and 
stored away functional substances according to the richness and 
purity ol the blood, and the exercise which has been given them 
They arc connected with the brain by nerves. Upon receiving 
the appropriate nervous impulse they shorten themselves and 
exert a pull upon the tendons. This they do at the expense of a 
certain amount of wear and tear to their structure, and the using 
up of stored substances previously elaborated against the time 
of call. Work results in the accumulation of toxic breakdown 
products within the fibers and m the surrounding lymph. The 
length to which activity can be contmued depends upon the 
strength of the fibers, the quality of the food supplied through 
the blood from the digestive process, the freedom of the blood 
from the poisonous products of other muscles and tissues, as a 
result of the activity of lungs, kidneys, liver, and skin m purifying 
it, the lapidity oi sluggishness of the ciiculation of the blood 
upon which the fibcis depend for the out-drainage of wastes, and 
upon the opportunity to effect repairs Before the fibers arc 
seriously damaged by work, the nervous system, acting as a sort 
of fuse, produces the disagreeable sensations known as fatigue 
“ The nerve fibcis, which carry impulses from the central nervous 
system to voluntary muscles, terminate in the latter in delicate 
^ end plates.' These end plates become ^ fatigued ' before the 
exhaustion of the muscular tissue can occur " ^ Fatigue is not so 
much overwork, as it is a safety device which prevents overwork. 

Wholesome Fatigue versus Overstrain. — Fatigue has been 
defined as “ The sum of the results of activity which show them- 
selves in a diminished capacity for domg work." ^ 

All degiees of fatigue are by no means evil 
“ There are a few modern occupations," says the Life Extension 
Institute, “ where muscular fatigue is caused in a harmful degree 
in a healthy subject. ... We should rather fear the other ex- 
tremes m living that render us liable to fatigue than cultivate a 
fear of overwork itself " Passing beyond that reasonable fatigue 

^ Mind and Work, Chas S Myers, Director, Psychological Laboratory, 
Cambridge University, London, 1921 Putnam's Sons, p 37 

2 Interim Report, Industrial Efficiency and Fatigue, British Health of 
Munition Workers' Committee, London, H M S O , 1917, p. 8 
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which acts as a moral and physical therapeutic agency, it must 
be recognized that there is a point where, if labor is unduly 
prolonged, the exertion is too costly for the worker, too costly for 
the employer, too costly for society. This may be called the 
point of overstrain. 

Signs of Fatigue. — ^The sense of fatigue is not a sign of com- 
plete loss of power of the muscular system, for laboratory experi- 
ments upon the excised muscles of exhausted animals have shown 
very large reserve power for doing work. As the sense of fatigue 
arises largely from nervous conditions, it is influenced by the 
attitude taken toward the task. A fatigued person — as a boy 
carrying in kitchen wood — ^may be suddenly galvanized to con- 
siderable exertions by the development of a new interest — such 
as the sound of the fire bells. Considerable loss of efficiency in 
working may take place in tasks which fascinate the worker, 
before fatigue is felt. On the other hand, a feeling of monotony 
and irksomeness may come while the power of working is still 
unimpaired or is improving. The feeling of weariness cannot be 
used as the single controlling sign in industrial task setting. 

In the case of the milder degrees of fatigue, some of the symp- 
toms are, that the ability to command the muscles in work is 
weakened, the tactile sensibility is lowered, the capillaries are 
relaxed — Whence the flushed face — and the vascular skin reaction 
(Ryan^s test) is quickened. Enunciation may be poor, hand- 
writing may be enlarged and irregular, and the general body 
movements may lack coordination and be marked by awkward- 
ness and inadequacy. The reaction time to various types of 
stimuli is likely to be lengthened. Standards are relaxed; and 
crude methods of working, normally outgrown, may reappear. 
With blundering work there is an increase of accidents, while 
indifference, which testifies to mental repose already begun, or 
bad temper and a feverish pace, which indicate toxic irritation, 
reveal the abnormal state of affairs. 

Mr. James Hartness says, very aptly, “ It is not well to try 
any new thought on a physically tired man.^’ And he illustrates 
the progressive deterioration of methods incident to growing 
fatigue, as follows; “ Suppose we take two men exactly alike in 
aU respects, with exactly the same knowledge of work to be done, 
and let them together undertake to dig a ditch, or repair or 
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adjust an intricate machine, or any other kind of work. Let 
one of the men get in an awkwaid position to shovel earth or pull 
a wrench and become a trifle fatigued, either by the physical 
strain or the worry of the work, and let the other take a less 
strenuous part in the undertaking We will find that one has 
been changed into a progressive and the other into a conservative. 
The man who is tired from the strenuous part of the work cannot 
sec why the other should suggest digging around a boulder instead 
of lifting it out of the ditch bodily, or why it may not be necessary 



Fig 37. — Reaction Time to Letters 

to dismantle the whole machine in order to discover the fault. 
He cannot toleiate any suggestion of a new method of working. 
It is actually easier for him to do the work by the more laborious 
but ' habit ^ method.'' 1 

Measures of Fatigue. — There are various measures of fatigue 
upon which the physiologists arc working, and which may pies- 
ently be sufficiently perfected so that they can be used by the 
properly trained factory expert, as safeguards where large tasks 
are prescribed. Such a test is the measurement of the blood 
pressure. As a general rule slight fatigue is accompanied by a 
rise in blood pressure. Another test is the acuity of hearing. 

^ Human Factor in Works Management, James Hartness, N Y. McGraw- 
IIilL 1912 DD 50-51. 
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A worker may be tested by establishing the dilfcrencc at which he 
can hear a watch ticking in the morning and the evening. The 
more the distance is shortened the greater the fatigue. Similaily 
the acuity of sight may be tested by the distance at which letters 
printed on a card can be identified in the morning and the evening 
As before, the more the distance is shortened in the evening the 
greater the fatigue. Another test has to do with the length of 
the reaction time to letters or colors. The employee is shown 
several letters in succession. Whenever the letter agreed upon 
comes into sight he presses an electric button which makes a 
record. The elapsed time between the signal and the response is 
measured in hundredths of a second. Two tests are made, one in 
the morning and one in the evening. Fatigue lengthens the 
reaction time. A chart is here reproduced which shows the 
record made by an English worker during a week with one day 
of illness, three normal days of work, and two overtime daj^s,^ 

Tests of more practical value to the works manager or time 
study man are the rate of labor turnover, the extent of absentee- 
ism, the spoiled work records, and the voluntary rest periods 
taken by employees, either for visits to the rest room or in the 
form of soldiering, the records of production (especially duiing the 
closing hours of the day, and the latter days of the week), and the 
general attitude of employees toward their tasks and toward the 
management. The accident record classified by hours of the day 
and the days of the week is of special significance. 

Recovery from Fatigue. — ^Rest is in reality a period of activity 
in the body. Waste products are then eliminated and the nervous 
and muscular tissues are reconstructed. This process of recupera- 
tion is one requiring time. The amount of fatigue which may 
safely be incurred depends, therefore, upon the period which 
can be given to recuperation. From moderate fatigue, lecovery is 
rapid and complete, the replacement being with stronger tissue, so 
that power is increased by use. From great fatigue, recovery is 
slow and, as age increases, less and less complete. The con- 
tinuance of labor, after strain makes its appearance, causes a 
destruction of muscular and brain cells which increases more 

^Second Interim Report on an Investigation of Industrial Fatigue by 
Physiological Methods, A F S Kent, London, 1916 Home Dept , H M 
S O (Cd 8335), p 15 



THE WORK SCHEDULE AND FATIGUE 371 


rapidly than output, and so disproportionately lengthens the 
period required for recovery. The tendency of the most advanced 
factory management is to avoid any serious compounding of the 
effects of work by using numerous brief rest periods during the 
day. 

The Control of Fatigue 

General Shop Conditions. — It is to be understood that the 
providing of excellent conditions for work is a part of any program 
of fatigue elimination. An abundance of weU-diffused illumina- 
tion, and a system of ventilation which will keep the atmosphere 
fresh and invigorating, are required if the human machine is to 
work at its best. If workrooms are too cold, the fingers, upon 
which so much depends, are benumbed. If they are too hot, the 
blood is brought to the suiface of the body to cool and to operate 
the sweat glands. Thus it is withdrawn from circulation through 
the working muscles Fatigue pioducts are, therefore, not 
promptly carried away and fatigue comes much more quickly. 
Noise and vibiations which distract the attention from the woik 
exhaust the nervous system so that — ^fatigue symptoms being 
neivous symptoms — fatigue comes sooner. It is poor economy 
to give to woikcis so little information that they do not know 
exactly what is wanted and the one best way to achieve it A 
process which is impel fectly understood, at which the woiker 
struggles mentally, and over which he woriics as he works, will 
mean unneccssaiy use of energy. The risk of accident is a very 
important matter, for it is one of the chief causes of anxiety m 
the wage-earnei ^s life. Every accident in a shop at once increases 
the difficulty of woikmg for every operative, and starts a flow 
of nervous energy in the form of worry Clothing should be com- 
fortable, should withdraw the mind from rivalries as to apperance, 
should be loose enough to offer no obstruction to circulation, but 
trim enough in design to offer the fewest possible opportunities 
for entanglement in the moving parts of machinery. 

Design of Equipment. — So long as administrators have created 
the conditions under which it has been more troublesome and 
more dangerous and less profitable for the workman to call atten- 
tion to the conditions which interfere with production, than to 
retard the pace by slipping in secret recuperation periods through- 
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out the day, just so long soldiering has served to hide from the 
management a world of badly planned processes, and has covered 
with a mantle of secrecy the bad design of machinery. If a 
wrongly placed lever has called for more fatigue than the laborer 
could regularly absorb at the pace which the demonstrator, who 
represented the manufacturer of the machine, used for a brief 
test, there has been the opportunity of interposing unnecessary 
stoppages when the head of the boss was turned. Thus the 
machine has continued to seem the acme of perfection to its 
builders although, for mysterious reasons, the users have never 
achieved the expected results. It is quite possible for the minds 
of operatives to be full of the knowledge of defective processes 
and imperfect equipment, but for the management never to get 
access to this stock of knowledge, because it has never devised a 
plan of administration and a system of rewards which made 
frankness safe between management and men with reference to 
the factor of fatigue. 

Analysis of Motions. — In the chapter on '‘Layout” under the 
paragraph heading, “ The Production Center,” and again m the 
first chapter on “ Scientific Management, ” under the heading, 
“ Motion Study,” the problem of the efiniciency of the production 
center has been referred to. The critic who hopes to introduce 
economies by the analysis of work motions should develop the 
habit of using only efficient motions and layouts himself. This 
will make inefficiency more noticeable wherever he may encounter 
it. He can practice at will in his own exertions, — as in dressing, 
in packing, m doing repair jobs about the home, in working in a 
garden, etc. He can sharpen his powers of analysis by observing 
what goes on aroimd him, as in the work of preparing a meal 
in the home, in the movements of a carpenter on some nearby 
building, or in the trucking operations carried on about the city 
streets Motion study has to do with one of the fundamental 
efficiencies. The practice of it is very interesting, furthermore, 
it tends to bring other efficiencies in its tram. 

The height of work at a work place should be a little below 
the level of the elbow. The distance across a work table should 
be only slightly more than the reach of the extended arm The 
experiments of the British Industrial Fatigue Board indicate that, 
for a man of average height, the most advantageous initial height 
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ot a weight which is to be lifted is between 25 and 30 inches from 
the floor. ^ They indicate also that for carrying weights the old- 
fashioned yoke IS far superior to any other device.^ 

Chairs should be piovided for all operations which can be 
carried on m a sitting position; and this is advisable because of 
the great relief of being able to alternate between sitting and 
standing positions ^ To permit this alternation, the height of 
the operator should be the same when sitting as when standing. 
This means that foot rests should be provided, they should be 
placed not only at the front of the seat but on the sides as well. 
Factory and office chairs should be adjustable as to the height 
of the seat from the floor and the distance from the seat to the 
foot rests. Care should be taken not to have the depth of the seat 
of the chair so great that the back can only be used by cutting 
off the ciiculation in the legs. 

Mr. Gilbicth found that when both hands were used in work, 
they should begin and end movements at the same time. As far 
as possible such movements should be m opposite and symmetrical 
diiections, to avoid destroying the balance and putting the 
muscles of the txunk under stiain. The observer should note 
whether there is a marked movement of the trunk of the body 
(as in bending and stooping) or of the whole body (as m squatting) 
which can be avoided. He should ascertain what the weight of 
matciial is which is moved by the operative at one time. 

A gencial body movement at intervals, if not required in the 
woik, may be justified on other grounds It is sometimes stated 
m motion study literature that the fewest, simplest, and most 
direct motions arc the best. Experiments beaiing on fatigue 
have shown that accompanying movements not strictly necessary 
for doing the work may be very advantageous, if they stimulate 
the circulation of the blood through the muscles upon which the 
brunt of the work falls Under the direction of the British 
Industrial Fatigue Research Board, a series of experiments was 
carried out by a subject who pulled upward upon the handle of a 
dynamometer It was found that some unnecessary slight 

^ The Effects of Posture and Rest in Muscular Work, Industrial Fatigue 
Researcxi Board, London 11 M S 0 , 1921, pp o2 and 53 

2 Ibid , pp 17, 18, and 23 

3 Ibid , p 52, on the value of changing posture during work 
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shoulder movements improved the circulation through the bur- 
dened muscles, and caused a more rapid removal of fatigue 
products.^ 

Selection of the Worker. — In all work, whether mental or 
physical, native aptitude, training, and the facility of habit are 
highly important as means of reducing fatigue. Of purely mental 
calculations. Professor Thorndike says, Greater achievement per 
hour means less, and much less, fatigue per hour/' ^ A woolen 
manufacturer reporting to the Tariff Board on the causes of the 
difference of output of weavers said: ^'The good weaver never 
seems to be doing anything; the poor weaver always appears to 
be hard at work. The good weaver is quietly on the alert for 
things to happen; the poor weaver is always fussing around to 
catch up after they happen; consequently the good weaver not 
only produces more work but better work than the poor one." ^ 
Another manufacturer said: It is not a question of quick mo- 
tions. One of the best weavers we have is a man of very slow, 
almost sluggish motions. One of the poorest we ever had was a 
nervous, quick-motioned man. The first made every move 
count; the second made three unnecessary moves to one that was 
useful. We believe the same types will be found anywhere in 
any line of work." ^ 

As to natural differences among workers in pace of working, 
Mr Edward Cadbury has testified, on the basis of much experi- 
ence. After a good deal of experience with thousands of piece- 
workers it has been found that from 5 to 10 per cent have a natural 
gift for speed, and will always earn about 20 per cent above the 
average, upon whatever process they are engaged These w’orkers 
pay the employers best, and should be encouraged, and an en- 
lightened employer will never grudge them the extra money they 
earn Again about the same percentage are slower than the 
rest."^ 

^ The Effects of Posture and Best m Muscular Work Industrial Fatigue 
Research Board, London, H M S O , 1924, p 53 

* Mental Fatigue, Edw L Thorndike, Journ of Ed Psych Vol 2, p. 69. 

• Report of the Tarnfif Board on Schedule K, Washington D. C. Govt. 
Print , 1911. Vol. 4, p 1074 

^Ibid,p 1073. 

® Experiments in Industrial Organization, Edward Cadbury, N Y. 
Longmans, 1912, p 141. 
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Health of the Worker. — An xinhygienic life followed by the 
worker outside of industry is sure to manifest itself by the mcom- 
petency signal of fatigue at the task As the Life Extension 
Institute has said: “ It is as impoitant to know a inan^s condition 
before he commenced work and w’hat he does when not at woik 
as it is to find out how much woik he is doing and measure the 
fatigue which follows it Often when a person complains of 
being exhausted it is not the work itself that causes the exhaustion. 
He may be failing to observe a proper balance in the division of 
his time or he may be living an unhygienic hfe.’’ To the same 
effect Prof Thomas A. Storey says, “ The most important in- 
fluences for the prevention of and recovery from fatigue are the 
influences of wise habits of nourishment, wise habits of excretion, 
wise habits of exercise, and wise habits of rest.” ^ 

Referring to what was said at the beginning of this chapter of 
the muscle fiber and its dependence upon the blood for its food 
and foi the out-diainage of its wastes, it is apparent that the 
ability of the woiker depends upon the strength he has stored 
up m his tissues, and the ability of his lungs and blood to furnish 
oxygen and food to the tissues, and the ability of his circulation 
and elimination to dispose of the poisons pioduced by exertion. 
The sticngth depends upon pioper diet, the avoidance of over- 
eating, and lapid eating, and improper food, and upon the full 
utilization of the sugais of the diet unmteifcred with by feimenta- 
tion m stomach and intestines from bacteiia conveyed by duty 
hands or duty dishes or bad teeth. The supply of oxygen has 
to do with deep breathing, and proper posture, and fresh air in 
bedrooms. Diainage and elimination of wastes raise questions 
as to bathing, constipation, obesity, weakened heait, hardened 
arteries, etc. Nine out of ten times, fatigue has some story 
behind it of improper home conditions, woiiy, dissipation, specific 
disease, inegular hours, or an undue load of outside activities. 
“ Inasmuch,” says Dr Eugene L. Fisk, of the Life Extension 
Institute, '^as physical examinations have shown that more than 
50 per cent of any group of mdustiial workers are in need of 
medical attention, this enormous factor which has been prac- 
tically ignored in fatigue studies is entitled to fiist instead of last 


1 Why Workmen Tiro, Thomas A Storey Factory, April, 1912 
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place. . . . The threshold of fatigue is lowered in the substandard 
individual.’^ ^ 

Speed of Working. — Let us consider the qualities of work, 
from the standpoint of fatigue, under three headings, namely 
speed, stress, and continuity. The fatigue caused in accomplish- 
ing a given physical effect is a function of the speed of performance. 
This may be seen in the difference between the result of walking a 
block and of running a block. It is not a simple function, how- 
ever, for exceedingly slow speeds involve a large expenditure of 
effort for the result achieved, because of the energy which is 
absorbed in maintaining a posture. In general, as speed increases 
fatigue is more than proportionally increased, because the dis- 
organization of tissue more and more outruns the processes of 
drainage, oxygen supply, and repair. 

The speed standard which is involved in the ordinary labor 
contract is an extremely vague conception expressed by the 
phrase “ a fair honest pace.” The actual pace which results 
from the equilibrium established between the employer’s fore- 
manizing and the employee’s soldiering differs from shop to shop, 
and is sometimes spoken of as the habit of the shop.” 

Ideally this pace should be full of snap, and expressive of 
healthy energy, bringing with the accomplishment a glow, and 
preparing the way for true repose. It should bo enough of a 
trial of poweis to hold the attention fiom vague wandering, and 
to stimulate the mind to conceive better methods. 

The pace should be such that the worker’s conscience can be 
clear, and that he can spurn the humiliation of speeding up 
under the eye of the boss, and of soldiering when his back is turned. 
Such a pace is popular with men who arc fit. Gen. Andrews, 
in his book addressed to young military officers, SeXys* “Every 
man delights in work well done, m actually doing well what he 
puts his hand to. Remember this when you diiect the dull or 
work of your men They enjoy being snappy, being efficient, 
doing the right thing at the right time, avoiding wasted time or 
energy — and they aie disgusted with the reverse of these ” ^ 

^ Fatigue m Industry, Dr Eugene L Fisk American Journal of Public 
Health, March, 1922, pp 215-217. 

Fundamentals of Mihtary Service, Lincoln C Andrews, Philadelphia 
Lippincott, 1916, p 15 
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On the other hand, the proper pace is entirely different from 
the fastest speed in which a task can be done. The latter is 
of interest in college games, but is not applicable in industry, 
except in such lare emergencies as fighting a fire or a flood 
All conceptions of what is possible for the worker to deliver 
in the foim of daily performance, and still maintain his health 
and vigor, are subject to an indefinite deduction so that the 
worker shall have a reserve of energy with which to enjoy his life 
outside of the hours of work. 

Stress of Work. — By stress is here meant the degree of the 
intensity of effort. The safe limits of stress are a subject for 
the inquiry of the physiologists, as when the British Industrial 
Fatigue Research Board tentatively suggests that “ the con- 
tinuous carrying of a load (by women in factories) exceeding 
about 35 per cent of body-weighty if so disposed as to disturb 
normal poise and movement, is likely to cause rapid impairment 
of working capacity.'’ ^ 

The law of economy dictates that the load should be as 
large as the mechanism is built to carry as a safe load. As the 
Biitish Industiial Fatigue Research Board says, “Any organism 
or inanimate machine is, of course, most efficient when running 
at the full capacity foi which it is designed Similaily, on vaiious 
grounds, it is undesiiable that the 'human machine' should 
work much below its capacity ” ^ 

The Intermittency of Labor. — Many vrorks managers and 
foremen of the old type have thought, without stopping to examine 
into the matter, that since they arc offering “ steady " employ- 
ment and not woik by the job, and since the pay is calculated 
for a continuous stretch of time, that, theiefore, labor should be 
continuous thioughoiit the day. In many manufacturing shops 
and retail stoics it has been considcied an oSense for a woikman 
or a clerk to sit down, although the task does not, at the moment, 
require standing. 

How low the intelligence of the bossing of factory-yard labor 
usually is may be inferred from the experience of Whiting Williams 
He relates “ Only one thing we could not do. We could lean on 

^ The Effects of Posture and Rest m Muscular Work, Industrial Fatigue 
Kchcarcli Board, London II M 8 0, 1924, p 26 

2 Ibid , p 2'1 



378 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


our shovels to our hearts’ content and gaze off at the sky-line 
or toward an occasional aeroplane, but we '/mist not sii down. 
This mle seems to be general among bosses, and many workers 
will not give him a chance to find ’em at it Whenever possible, 
I have tried it and usually found it diew a call-down Here it 
brought a gob of mud from the boss, followed by a firm but decent 
call-down, and finally, on the second offense, a threat of filing 

'' Where men are being paid for purely muscular eneigy, the 
w'lsdom of this prohibition is certainly to be questioned. Surely 
an occasional ^ spell ’ or let-down could be permitted m a way 
that would secure a bigger day’s work for the company than 
the usual day of unbroken, but extremely slow-spced effort— 
especially if tried with a higher type of gang boss than seems 
common ” ^ This is very different from Tayloi’s method with the 
yard men at the Bethlehem steel plant, whcic clerks were hired to 
watch the tunc and sec that the laborers sat down and rested at 
frequent intervals. 

All human energy is intermittently developed Rest periods 
have been imperative where peifoimance has been anywheie near 
the efficiency point And so workeis have been obliged to slip 
in recuperation periods by deceit. 

In any occupation where the natuie of the operation provides 
relief and variety, the introduction of rest i^eriods by authoiity 
will be less essential, Whth ordinary managements there is 
much natural intcrmittency, as the worlonan hunts for or waits 
for materials, as he makes machine adjustments or lepairs or 
waits for them, as he hunts for tools or goes Lo a tool loom for 
them, or waits in line at the grinder to gimd them, or as he waits 
for the boss to assign the next job, or give him mstiuctions, or 
inspect the work finished. These delays and idle poiiods may far 
surpass physiological needs. But m occupations where there is a 
marked monotony or continuity, or where a fast pace, or con- 
siderable stress is aimed at, the situation is different, and admin- 
istrative control of intermittency of work is called for. 

The vast majority of the rest periods employed in American 
industry are simple breaks which can hardly be called any- 
thing more than recesses. Most of these are mid-morning and 

1 What’s On the W'orker’s Mind, Whiting Williams, N Y , 1920 Scrib- 
ner, p 187 
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mid-afternoon pauses of from 5 to 15 minutes duration ^ These 
recess periods eliminate 'the mid-mormng practice of eating in the 
shops, followed by woikers who have left home before the family 
was up to get break! ast, or who have eaten little and that hur- 
riedly. They also take the place of voluntaiy unregulated rest 
periods taken by employees — especially women — for visits to rest 
rooms. The introduction of a recess is often opposed by piece 
workers for fear that earnings will be reduced. The effect, how- 
ever, is usually to increase production. The full benefits of rest 
periods can be obtained only by stopping the machinery and 
requiring employees to leave their work places 

When a high-grade performance is aimed at, as in connection 
with the installation of scientific management, there must be 
careful control of the factor of mtcrmittency, or of the schedule 
of work and rest peiiods, if the dangci of ovcrfatiguc is to be 
avoided. What is required is a very intimate alternation 
between brief woik and rest periods, so that fatigue may con- 
stantly be checked m its incipient stages. Most of the intricate 
programs of work and lest at present in use appear to owe their 
origin to the stimulus of scientific management, and to the ac- 
curate and detailed studies of tasks made by time study experts 
Mr. C. E. Knoeppel started with worlancn who, at their own 
gait, had been producing 16 pieces pei houi By establishing a 
25-minuto working pciiod and a 5-miiiute rest pciiod, he obtained 
18 pieces. By changing to 17 minutes of work and 3 minutes of 
rest the output rose to 22 pieces per hour. Finally, by arranging 
a 10-minute work peiiod and a 2-mmutc rest period, production 
became 25 pieces- In another case where a recoid of dnving 
1600 rivets per day was obtained, the previous performance having 
been 600 per day, Mr II F. Stimpson established rest periods of 
2 minutes between each 10 rivets, thus devoting 320 minutes, or 
5 hours and 20 minutes out of the 10-hour day to rest, and em- 
ploying a schedule of 1 } minutes of work and 2 minutes of rest ^ 

^For tabulated information concerning a large number of them consult 
Eest Periods for Industrial Workers, Boston National Industrial Conference 
Board, 1919, pp 47-55 

2 The Psychology and Ethics of Wage Payment, C E Knoeppel, p 9 

3 Hearings before the H of It Sp Com on The Taylor and Other Systems 
«f Shop Management, Washington, D C , 1912, I, pp 663-664 
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Frederick S Lee summarizes the careful experiments of Jules 
A mar on the operation of metal filing, ffom which it was found 
that, The operation should continue five minutes and be followed 
by one minute of complete rest during which the arms should 
hang at the sides of the body.” ^ Lee also gives the incident, 
so often reported elsewhere, of the rival squads of soldiers digging 
a trench. The value,” he says, of resting periods is strikingly 
illustrated by a British incident, in which two squads of soldiers, 
equal in number, were ordered to dig equal lengths of a certain 
trench. AH the men of one squad worked continuously and as 
hard as possible. The men of the other squad were divided into 
groups, and each group dug strenuously during five minutes and 
then rested ten minutes. This organized squad easily finished 
its job first.” ^ 

The rest period which endures beyond a few seconds 
should involve cessation of demand upon the used muscles, 
the exercise of other muscles to stimulate out-drainage, and 
change of interest to switch mental activity to unused centers 
of the brain. On the use of the rest period the British Industrial 
Fatigue Research Board says: When a rest pause is taken in 
the course of industrial work, it is important that the posture 
should be changed, even if the pause lasts only a minute. That 
IS to say, operatives who have to stand at their work should sit 
down on as comfortable a seat as possible, whilst those who sit at 
their work should stand up and, still better, if it can be achieved 
without inconvenience, should walk about. Thereby the circu- 
lation through fatigued muscles is promoted, and fatigue 
diminished.” ^ 

Administration and Fatigue. — As the laws of fatigue become 
more accurately established through scientific investigation, 
industrial managers will be held to closer account by public 
opinion What is already known is sufficient to demonstrate 
the fact that the regulation of the pace is too complicated a 
matter to be left in the hands of the operative. Speed, stress, 

1 The Human Machme and Industnal Efficiency, Fiederick S Lee, N Y 
Longmans, 1918, p 98 

Ubid,pp 27-28. 

3 The Effects of Posture and Rest in Muscular Work, Industrial Fatigue 
Reseaich Board, London H M S O , 1924, p 52 
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and intermittence are compounded in infinite variety in differ- 
ent kinds of work If high records of production are to be at- 
tained with safety, these variables must be under scientific control. 
Pacemalang has always been recognized as an important factor 
in athletics, where brief tests are made with contestants who 
aie in the elastic period of youth. Although industry aims at no 
such strenuous performance as competitive athletics involves, it 
can derive suggestions from the best practice of trainers in safe- 
guarding contestants. Pacemaking is much more important in 
industry than in athletics when the object is to determine the 
stroke of the nation’s industry, and to set a pace which shall be 
wholesome as the habit of a lifetime. 

The Schedule of Hours 

The Schedule of the Week. — If the output of any given class 
of employees bo plotted by the days of the week, the resulting 


Monday Tuesday Wednesday Thursday Friday Saturday Sunday 



Fig 38 — Vabiations in Rate of Blast Furnace Charging ^ 

diagram will throw some light upon the question of the relation 
of the schedule of hours to the physiological piocesses involved 
m producing fatigue. If recovery from fatigue is not completed 
.between each two days by the intervening night’s rest, there will 
be a falling off of production during the latter part of the week, and 
the best day will be thrown forward m the week. In the case of 
heavy work, the best day may be Wednesday. This may be 
illustrated by a record of blast furnace charging shown in Fig. 
38 Inasmuch as this is a seven-day working week it is interesting 
to note that the employees take a voluntary week-end rest by 

^ Second Annual Report of the Industrial Fatigue Research Board, London 
H. M S. 0 , 1922, pp 31-32. 
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low output on Sunday and Monday. For lighter work Thursday 
or Friday may be the best days. This may be illustrated by the 
operation of shoe lasting, which is shown in Fig 39. In this 
case it can be seen that the employees are making a partial holiday 
out of Saturday by reduction of output. To interpret charts 
of weekly production it is necessary to allow for disturbing 



Fig 39 — Variations in Rate of Shoe Lasting ^ 

influences, such as temperature, humidity, the use of artificial 
light, etc. 

The British Industrial Fatigue Research Board carried out, 
during the war, extensive observations as to the influence of 
different total hours of work per week upon output 

The hours covered by the studies of the British Board ranged 
from 45 to 75 per week Stating some typical results in general 
terms, and disregarding minor fluctuations, 40 women milling a 
screw thread did as much in a 48-hour week as in a 65-hour w’-eek, 
90 women turning fuse bodies did as much m a 44-hour week* 
as in a 66-hour week, 15 youths boring cap tops did as much in 
a 54|-hour week as in a 72|-hour week, 56 men sizing fuse bodies 
did as much m a 46-hour week as in a 58-hour week. 

The most important result which appears to be shown by these 
records is the remarkable one that, where output is under the 

^ Second Annual Report of the Industrial Fatigue Resoacli Boaid, London, 
H M S 0 , 1922, pp 31-32. 
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emplo 3 ^ce^s control, and not fixed by the speed at which machines 
are operated, and where output is not standardized as under 
scientific management, or by the foice of a union sentiment, it 
makes little difference within wide limits how long the employees 
are held m a iactoiy per week by the schedule of hours, for the 
weekly output of woik tends to become the same This means 
that a change to shorter hours will eventually be met by an 
increase of pace sufficient to offset the loss of hours. 

Hours per Day. — If the output of any class of work be charted 
by the hours of the day, the resulting figure will usually disclose 
low production during the first hour of the morning, and a quick 
increase in the second and third hours, ending in a decline during 
the last morning hour. The afternoon output will usually begin 
at about the late of the last morning hour, or a little below, and 
will then, if the woik is not heavy, make a climax for the afternoon, 
or, bettei still, for the day in the second hour, aftci which it 
diops, at first slowly, and then more rapidly toward closing time 
The depth of the dip befoie the noon hour and the rapidity of the 
flattening out in the afternoon will reveal something of the 
physiological state of the woikeis. With a short day, or a day of 
light load, production is sustained at a moie nearly uniform rate 
throughout. 

Night Shifts. — Leaving out of account those lines of produc- 
tion, such as the blast furnace industry, m which operations can- 
not be suspended for mechanical icasons, and those like the 
newspaper mdustiy, where production is confined within narrow 
time limits, the chief aigument in favor of night work is to exploit 
equipment more continuously, and so lower the overhead charges 
per unit of output There aic, however, so many disadvantages 
in the plan that this gam appears usually to be nearly, if not quite, 
counterbalanced It is a distinct disadvantage that production 
IS from 5 to 15 per cent less than in day shifts, falling to a 
very low ebb m the caily morning hours Fine woik suffers from 
the necessity of working by artificial light, wages are higher, and 
the quality of personnel is inferior, both workers and supervisory 
staff not being up to the standard of day shifts Night workers do 
not get undisturbed sleep, and hence are more or less fatigued. 
They are subject to digestive disturbances from eating cold or 
stale food, because their meal times do not coirespond with those 
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of day workers. Attendance is irregular, and accidents are more 
frequent than on day shifts. 

. Overtime. — Overtime partakes much of the nature of night 
shift work. It has been called physiologically extravagant.'^ 
Like night work, it is characterized by a slowing up of pace, and 
this applies not only to the overtime period, but to the regular 
hours as well. It tends to increase of labor turnover, absenteeism, 
accidents, sickness, and the production of off-grade goods. It is 
as hard on executive staff and foremen as on operatives. Its 
frequent use is a more or less shiftless substitute for careful 
scheduhng of production to meet promised deliveries, and careful 
employment activity to keep the working force in balance, and 
provide a spare foice to act as a flying squadron for keeping 
production in balance The wages required for overtime work are 
commonly 50 per cent in advance of regular rates. The attitude 
of the American Federation of Labor is that overtime should be 
“ prohibited except under the most extraordinary emergencies." 

Pkoblems 

Output and Hours of Work Per Week. — Construct with cross-section 
paper a large-scale chart Lay out a horizontal scale, representing length 
of tune, with positions for each hour, from 40 hours (at the right side of 
the chart) to 75 houis (at the left side of the chait) Constiuct a veitical 
scale to represent percentages of relative homly output, with positions 
for each per cent, beginning with 100 per cent at the bottom of the chait, 
and ending with 160 pei cent at the top Upon this base construct 
three curved lines (more if desired) rcpiesentmg equal total weekly 
output, beginning with 100 per cent for 55 hours, 65 houis, and 75 hours 

Upon this as a background (prof ei ably in red) chait (m black) the 
quantities found in the table below, representing aveiage lelativc hourly 
output, at the proper distances above the base line, having lefeience 
at each step, to the proper position in the hourly scale, indicated by the 
corresponding figures m the column of average actual hours per week 
Wflien for a gioup of workers the positions have been located, connect 
them with a record line, and identify with a legend 

The records here shown are based upon a series of experiments made 
under government supei vision, in England, during the World War, 
in varying the weekly hours of labor Upon the basis of the showing 
made by the diagram prepare a statement of the influence which the 
number of hours of work per week has upon the total output per w’^eek 
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56 MEN SIZING 

fuse bodies 

(Heavy labor) 

40 WOMEN MILLING 
8CEEW THREADS 

(Light labol) 

15 YOUTHS BORING 
TOP CAPS 

(Light labor) 

90 WOMEN TURNING 

ALUMINUM FUSE 

BODIES 

(Moderately heavy 
labor) 

Average 

Average 

Average 

Average 

Average 

Average 

Average 

Average 

Actual 

Relative 

Actual 

Relative 

Actual 

Relative 

Actual 

Relative 

Hours 

Hourly 

Hours 

Hourly 

Hours 

Hourly 

Hours 

Hourly 

per Week 

Output 

per Week 

Output 

per Week 

Output 

per Week 

Output 

58 2 

100 

64 9 

100 

72 5 

100 

66 2 

100 

50 5 

122 

55 4 

109 

69 1 

106 

53 4 

123 

52 1 

119 

54 6 

114 

54 8 

108 

54 8 

134 

46 3 

123 

54 8 

121 

54 7 

117 

50 0 

132 

47 6 

135 

45 5 

121 

47 4 

124 

47 0 

124 

51 3 

137 

48 1 

133 

54 5 

129 

49 9 

135 

51 2 

139 



51 7 

126 

48 3 

144 







45 6 

158 


Fatigue and the Recognition of Letters. — In one of the early experi- 
ments made, to discover a measure of fatigue, six coal mmers were 
examined at the beginning and again at the close of work each day for 
a week. The test was the maximum distance m centimeters at which 
standard letters could be recognized The records obtained were as follows 
(BW = Before Work AW = After Work ) Page 386, upper tabulation 
Provide a large-scale chart on cross-section paper, making time the 
horizontal dimension, and making distance above the base line represent 
centimeters from 0 to 750 Plot upon this base, m light lines, the records 
of the measurement of each miner Plot with a heavy line the average 
distance scored by the six men at each measurement Indicate to what 
extent the test appears to be a reliable measure of fatigue 

Influence of Fatigue upon Blood Pressure. — ^An effort was made 
several years ago to determine the amount of fatigue incurred by workers 
by observing changes in the blood pressure. Six coal mmers were 
measured for each work day of a week Two measurements were taken 
daily, one at the time of starting work, and one at the close of work 
The records obtained, giving the blood pressure m millimeters of mercury, 
were as follows Page 386, lower tabulation 

Construct a large-scale chart with variations in the blood pressure 
represented by distance above the base line, and time represented by the 
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MONDAY 

TUESDAY 

1 

WEDNESDAY 

THURSDAY 

FRIDAY 

PERSONS 

BW 

AW 

BW 

I 

AW 

BW 

1 

AW 

BW 

AW 

BW 

AW 

J X L 

76 

60 

66 

72 

74 

65 

64 

50 

60 

54 

FT 

610 

593 

602 

600 

641 

610 

645 

571 

600 

515 

GO.. . 

252 

182 

343 

220 

369 

300 

367 

143 

164 * 

122 

J W B 

503 

426 

626 

517 

664 

663 

569 

476 

575 

444 

D W L 

300 

175 

277 

300 

169 

146 

286 

227 

216 

171 

S M.. 

595 

544 

666 

600 

732 

620 

686 

636 

675 

618 


PERSONS 

MONDAY 

TUESDAY 

i 

WEDNESDAY 

THURSDAY 

FRIDAY 

BW 

I 

AW 

BW 

AW 

BW 

AW 

BW 

AW 

BW 

AW 

J J.L ... 

149 

158 

138 

162 

148 

152 

147 

148 

148 

154 5 

FT... 

128 

141 

129 

134 

134 

130 

133 

132 5 

134 5 

127 

G. C , 

141 

145 

145 

137 

141 

143 

'140 

143 5 

143 

135 5 

J W B ... 

152 

138 

149 

134 

151 

141 

'151 

148 

150 

150 

D W. L 

150 

150 

164 

157 

159 

162 

156 

157 

155 5 

159 

S M 

140 5 

139 

136 

129 

135 

146 

135 5 

134 

138 

110 

1 


horizontal dimension Plot the individual recoids in light lines, and the 
average score made at each measurement in a heavy line Draw con- 
clusions as to the value of this test 

The Influence of Overtime — A member of an office staff was measured 
for fatigue each mormng and evening for eleven days The test was the 
time, 111 seconds and fractions of a second, it took him to select one of 
SIX keys and depress it, closing an electric circuit, after a letter had been 
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exposed to view The record made during the test period is given m 
the tabulation below. The usual working houis of this man were from 
8 30 A M. to 5 30 p.M , with an interval for luncheon, but on Thursday 
and Friday, the 4th and 5th, and on Thursday the 11th, he worked until 
10 p M , and on Friday the 12th, he worked until 8 p.m. Make a large- 


TIME 

MON 

NOV 

1 

TU 

NOV 

2 

WED 

NOV 

3 

TH 

NOV 

4 

PRI 

NOV 

5 

MON 

NOV 

8 

TU. 

NOV 

9 

WED 

NOV 

10 

TH 

NOV 

11 

PRI, 

NOV 

12 

sat. 

NOV 

13 

Morning . . 

1 40 

1 42 

1 35 

i 44 

1 32 

1 52 

1 52 

1 22 

1 44 

1 50 

1 35 

Evening . 

1 16 

1 58 

1 35 

1 63 

1 69 

1 63 

1 42 

1 45 

1 61 

1 76 

1 30 


scale graph of this record, using time as the horizontal dimension, and 
plotting leaction time from the top line of the chart downward, so that 
the slowing up of reaction will show as a dip in the record line Indicate 
what value this test seems to have as a measure of fatigue. 
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CHAPTER XVII 


EMPLOYMENT MANAGEMENT 

Problems in human engineering will receive during the 
coming years the same genius and attention which the nineteenth 
century gave to the more material forms of engineering/^ says 
Thomas A. Edison. “ We have laid good foundations for indus- 
trial prosperity. Now we want to assure the happiness and 
growth of the workers through vocational education and voca- 
tional guidance and wisely managed employment departments 
A great field for industrial experimentation and statesmanship is 
opening ” 

At one time the problems of labor appeared to be largely 
a matter of the policies of organized labor, and the methods of 
industrial warfare. These problems now are seen to have their 
origin in the daily relationships of employer and employee; 
and to require for their solution, chiefly, knowledge and justice 
in selecting men for their work, in adequate training, in the 
fixing of wage ra-tes, in the maintenance of proper working condi- 
tions, in the protection of workers from disease and accidents, in 
the provision of means by which the worker’s desires may be 
given consideration, and in the extension of a helping hand to 
hft the worker out of a narrow and inadequate life. 

Hitherto, executive control in business has had three mam 
branches: finance, manufacturing, and sales. The management 
of the labor force has been a mere secondary function of the 
foreman. There has now developed a fourth major subdivision 
of management, namely, the supervision of personnel or employ- 
ment management. 

Functions of the Employment Manager. — The primary func- 
tions of an employment manager are to hire shop employees (and 
often office employees also), to superintend transfers and promo- 
tions and discharges, to assist in determining rates of pay, to 
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study the causes of labor turnover and absenteeism and strive 
to reduce them, and to adjust grievances. 

In performing these functions the employment manager will 
need to organize a staff and provide himself with proper office 
aids. He will require a set of labor records, which will reveal 
for each department of the business the degree of efficiency being 
attained in the utilization of labor. He will analyze the sources 
of labor supply, and make studies upon which job specifications, 
which set forth the qualifications required for each task, can be 
based. He will install such methods of physical and mental 
examination as will safeguard the force against the hazards of the 
occupation and the hazard of co-employment with men unfitted 
for their work. 

The process of wage setting has now so greatly developed that 
there is need of expert service to determine base rates, to work out 
equalization scales, and to devise whatever may be needed in the 
way of efficiency rewards, bonus systems, etc 

To the employment manager often falls the function of super- 
vising the training of employees by apprenticeship, in vestibule 
or shop schools, or by Americanization programs. 

The employment manager should be the chief agency of his 
corporation in forming and executing the policies which may be 
adopted for keeping the worker up to the standard. These efforts 
may take any one of a variety of forms. In one case a restaurant 
may be opened, in another housing may be provided In one 
plant a mutual benefit organization may be a success, elsewhere 
local transportation may be a serious problem, or a recreational 
or thrift campaign may occupy the most attention. Each indus- 
trial situation requires particular study. The prescription of 
economic and social remedies should rest as strictly upon diag- 
nosis as docs prescription in medical practice. This means that 
the employment manager should know how to make industrial 
and labor surveys. 

Finally, in connection with the government of the shop, the 
employment manager will have a hand in drawing up shop rules, 
and will, by means of suggestion systems and control sheets, 
deduce the significance of complaints and the causes of discharge 
and quits. He will be in contact with shop committees, should 
such be formed. And he vn'll be a harmonizer and mutual inter- 
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preter in all collective bargaining negotiations with organizations 
of employees. 

It will be observed that these functions are not new in industry. 
They are now being gathered together under one authority so 
that they may be handled m a more expert manner, that they 
may be harmonized into a consistent policy, and that they may 
be made the definite responsibility of competent oflSLcers. 

In such a summary of possible activities as the foregoing, 
the range of duties indicated is wider than would probably be 
undertaken in most individual cases. Nevertheless, the employ- 
ment manager has need of a firm grasp on the technique of his 
art, and an acquaintance with the successful policies of other 
employers. 

The Employment Manager and the Foreman. — From the 
shoulders of the overloaded superintendent there have slipped 
down upon the foremen of the shops a mass of heterogeneous 
functions. In establisliments where the modern plan of function- 
alizing and service departments is unknown, each foreman is for 
his own shop a Jack-of-all-trades, endeavoring to deal directly 
with the details of a great variety of duties. The inefiiciency 
of such methods has been amply revealed by the analyses of the 
exponents of scientific management. 

The remedy is specialization. This means that groups of 
related duties are put m the charge of service departments such 
as the stock room, the repair department, the planning room, and 
the tool room. From the foreman's point of view the employ- 
ment manager is such another functionalized executive intro- 
duced to operate a service department. 

By this development the foreman is relieved of importunities 
to hire the friends of the employees of his department on the 
basis of friendship rather than fitness. He can no longer sell jobs, 
nor hold his favorites in soft assignments. He is deprived of the 
easy device of covering his own incompetence by firing a man. 
He can ask for the transfer of unsatisfactory employees, but if 
enough of these transfers show that discarded persons are able 
to make good in another shop, where the formanizing is different, 
he prepares a prima facie case against himself. The foreman 
gets a more even and dependable run of workmen from the employ- 
ment department than he can provide for himself. And he is 
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freed from many distractions to become an expert in shop manu- 
factming processes. 

The Labor Market. — The casual applicant for labor, who goes 
the rounds of employment offices, or stands at dock or factory 
entrances, is the victim of a wasteful, fatiguing, and discouraging 
system which, for all its cost to him, affords the employer but an 
indiscriminate and unreliable source of labor supply. The judi- 
cious employment manager will free himself from dependence 
upon this supply by building up a reserve list of approved appli- 
cants, who have been interviewed, and whose references have been 
investigated. 

The most important source of labor supply for firms which 
have earned the good will of their own employees is the applicants 
recommended by those employees A fair employer can usually 
meet requirements by posting notices through the plant, de- 
scribing the positions to be filled, or by distributing application 
blanks to such employees as are willing to make recommenda- 
tions. 

Advertising in the want columns of the newspapers, and 
drawing upon the “ positions wanted '' insertions, is a practice 
sometimes criticized; but it is an important supplement to all 
other sources of supply. Newspaper advertisements are un- 
equaled for obtaining young workers who know of no way of 
obtaining positions other than to answer advertisements and 
peddle their services. The method is indiscriminate, and candi- 
dates need careful culling, but this fault can be partly remedied 
by stating in detail the requirements and conditions of the work. 

Few employers use private employment agencies. Such 
agencies are usually superficial m their investigations; and not a 
few of them are dishonest. The prejudice which exists against 
them limits the work of the class largely to the business of placing 
floaters with firms which are always having labor troubles. 

Public employment bureaus, although efficient in a few states, 
have not developed a comprehensive system. They serve chiefly 
as a clearing house for unskilled labor. They are in a position 
to do a valuable piece of work with reference to short jobs. Under 
usual conditions, in cities of any size, there are too many men 
attempting to live on short jobs. Each of these persons gets a 
job now and then; but the class as a whole is miserable, and but 
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intermittently employed. The Wisconsin plan is to select from the 
casual labor class a group of men fitted for miscellaneous unskilled 
woik, and not more numerous than can be kept continuously 
employed. The men of this group are carefully scheduled from 
one job to another. By turning others away from this class of 
work entirely, the extra supply of men is gradually disposed of 
in permanent positions, or is distributed to other localities. 
When such a program is being followed by the public agencies in 
any locahty, the employers of floating labor should cooperate by 
dismissing the hnes of waiting men at their gates, and by taking 
casual laborers from the selected list only. 

Employment agencies maintained by associations of employers 
are looked upon by labor with suspicion as probable strike-break- 
ing agencies. 

Application and Interview. — After the labor market has yielded 
a prospective candidate for employment, the employment depart- 
ment takes its second step in selection by such a personal sizing- 
up ” process, and by such interrogations, written and oral, as will 
give some clue as to whether or not the candidate can satisfac- 
torily fill the position which is vacant. The process involves an 
interview, a written application filled out by the candidate, and 
the investigation of references. 

The interview should not be hurried, and should be suf- 
ficient in length to put the candidate at his ease, to show him 
in his natural state, to induce him to reveal himself by talking of 
himself and his previous employment, and to permit judging the 
candidate carefully and fairly on the basis of his expression of 
himself rather than on the testimony of others. It must be 
remembered that the candidate is likely to be excited and con- 
fused, and that he will almost certainly carry away a confused 
recollection of what was said to him. For this reason the inter- 
viewer should make any statements, which might be interpreted 
as promises, very clearly and simply and with adequate repetition. 
Such statements should be repeated at a later time, to insure a 
correct recollection of them. For this purpose, and also to obtain 
a fresh impression of the candidate, a second interview should be 
arranged, after a little interval, before going further with the 
process of employment. 

As to the showing made by the candidate, it may be said that 
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attention should be chiefly centered upon what is least likely to 
be fixed up for the occasion. General appearance, manner, and 
expression can be less easily doctored up ” than the substance 
of what is said. The interviewer should be famihar with the rule, 
well established by psychologists, that persons high in intelligence 
tend to underestimate their own ability, while those of low intelh- 
gence usually overestimate themselves. Another useful rule of 
psychology is that one^s capacities tend to be the same as one's 
interests. 

Claims to the possession of trade skill must be accepted 
tentatively only. The results of trade tests given to 250,000 
American soldiers in 1918 and 1919, claiming trade ability, 
revealed the fact that 6 per cent were experts, 24 per cent journey- 
men, 40 per cent were apprentices, and 30 per cent novices 

Experiments indicate," says Dr. Frankel, that ordinary 
methods of interviewing are thoroughly unreliable. Professor 
Scott tells of an experiment made by the American Tobacco 
Company, Six managers of sales divisions in different parts of 
the country came together to select 18 salesmen from 36 ap- 
plicants. Each manager interviewed and selected his men in- 
dependently and by his own method. In the case of 28 applicants 
there was not even agreement as to whether they belonged in the 
upper or lower half of the group of 36. One was rated as number 
1 and 32, another as 3 and 30." ^ 

In considering references, the inference which lies on the 
surface has to do with the known ability of the firms given as 
employers. Either the candidate has been good enough to hold 
positions with well-known and efficient firms, or else he has 
shifted around amongst the most careless employers of the locality, 
or else his history lies somewhere between these extremes. The 
open letter of recommendation need not be considered; careful 
employers no longer issue such documents. 

Of the average application blank which is filled out by the 
applicant, as his first step in applying for work. Dr. Frankel says: 

At the present time the application blank reflects the absence 
of the job specification and a careful analysis of the work require- 
ments. There is remarkably little differentiation." 

1 Hiring and Firing, Lee K Frankel, N. Y Metropolitan Life Insurance 
Company, 1918, p. 30. 
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Physical Examination. — If, as a result of the filing of an 
application, and obtaining interviews with a representative of 
the employnaent department, and with the foreman or superin- 
tendent to whom he will be assigned, the candidate is accepted, 
the next step in the employing process is to refer him to a physician 
for physical examination. This may be under the supervision of 
a company doctor or of some outside agency. In the best practice 
this examination is as thorough as that given for life insurance. 

The general physical type of the candidate is to be observed, 
and his color, weight, height, age, muscular development, and 
deformities noted. The eyesight will be measured. If there is 
vision in but one eye the worker must be kept from aU eye hazards. 
The acuity of hearing will be measured. The nose will be ex- 
amined for obstructions, coryza, rhinitis, and ulcerations. If the 
candidate is a mouth breather, he must be placed where there is 
little dust. The mouth, throat, and neck will be reviewed to 
determine the condition of the teeth, and to note any evidences 
of throat diseases or glandular disturbances. Tonsillitis is not 
only a contagious disease, but is associated with rheumatism 
and heart disease. 

The chest will be examined for heart diseases and for tubercu- 
losis, pleurisy, bronchitis, and asthma. The pulse and the 
condition of the arteries will be given attention, especially to deter- 
mine blood pressure and evidences of arteriosclerosis. If a candi- 
date with high blood pressure be put upon heavy work he may 
suffer a cerebral hemorrhage, and be wholly or partly incapacitated 
for the remainder of his hfe. The abdominal region will be given 
attention for evidences of gastritis, chronic appendicitis, and to 
determine the condition of the liver, spleen, and kidneys. 

In the inguinal region careful examination will determine if 
there is evidence of hernia. This is one of the most frequent of 
disabilities. Preliminary symptoms wiU warn the surgeon that 
the candidate must be kept from aU operations involving severe 
lifting strains. The genito-urinary region will be studied for 
dropsical or tumorous conditions and for evidences of active 
venereal disease. If there is curvature of the spine, or if the 
extremities show signs of fractures, mutilations, and varicose 
veins, or are missing, the facts will be noted. Especially will 
examination be made for fiatfoot and for stiff joints. Flatfoot 
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is one of the great causes of excessive fatigue in individual cases, 
and should be accommodated by work which can be done in a 
sitting position. The skin will be examined for eczema, herpes, 
scabies, dermatitis, etc. If indications warrant it, there will be 
supplementary laboratory diagnoses of the blood, the sputum, or 
the urine. 

Upon the conclusion of an examination, the findings are 
communicated to the candidate: and he will be given advice as 
to the occupations which are safe for him, and as to the steps 
which should be taken to protect his health. If he is accepted 
for employment, but his physical condition warrants it, he will be 
put under a course of treatment, kept under medical supervision, 
and reexamined from time to time. 

The results of medical examinations, such as have been given 
in recent years to large bodies of men, have come as a distinct 
shock to the public mind, because of the defective condition in 
which a very large proportion of the population is found to be. 
The United States Army tests, given to 2,500,000 men, revealed 
468 defects per 1000 men. It was found that per 1000 men 124 
had weak feet, 10 had hernia, and 30 had tuberculosis. At the 
Clothcraft Shops, in Cleveland, Ohio, it was found that but 
15 per cent of those examined had teeth in good condition. At 
the Cambria Steel Company, the examination of 12,302 persons 
revealed eye defects in 10 per cent of the cases, seriously decayed 
teeth in 15 per cent, deformities in 10 per cent, and open canals 
or symptoms of hernia in 16 per cent. At the Eastman Kodak 
Company, in Rochester, N. Y., the examination of 6000 persons 
showed that 25 per cent had serious conditions of the teeth, 2| 
per cent had serious hernia, and 1 per cent had dangerously high 
blood pressure. 

Rejections, as the result of physical tests, vary with the 
arduousness of the work in view, the physical excellence of the 
local population, and the strictness of the employing authorities. 
The Norton companies of Worcester, Mass., in 2618 examinations 
rejected 3.1 per cent, about one-half for eye defects and one-half 
for hernia. The Sears, Roebuck Company of Chicago, out of 
7000 applicants, rejected but 3.1 per cent, although 18 9 per cent 
had to be confined to carefully selected positions. The Hood 
Rubber Co., of Cambridge, Mass., on the basis of 12,916 exami- 
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nations and leexaminations, found 3.6 per cent unfit for any em- 
ployment with, them, and 7 per cent fit for 'special employments 
only. 

The Norton Company and the Norton Grinding Company of 
Worcester, Mass, reject apphcants for the following causes: 

1 All over 45 years of age 

2. All men. havmg only one eye This is because the work about 
grinding wheels is particularly hazardous to the eyes, even when 
goggles are worn. 

3 All men having vision reduced to J in both eyes. 

4 All cases of contagious diseases, including, of course, tuber- 
culosis 

5 All cases havmg more than a second degree hernia 

6 All cases of heart disease with disturbed compensation 

7 All cases of varicose ulcer 

8 All cases of fourth and fifth degree flatfoot, where the arches 
apparently give trouble. 

9 Marked hypertension 

The objects of physical examination are compactly stated 
by Dr. Irving Clark, of the Norton Companies, as follows. 

Benefits to the employee are 

1 It gives the employee a knowledge of his exact physical con- 
dition 

2 The doctor’s advice enables him to remedy any defects found 
at this time. 

3 At the time of the examination the doctor gives the applicant 
a little talk upon general health matters and tells him of the presence 
of a hospital m the plant 

4 All workers found with serious defects arc reexamined period- 
ically, which enables the employee to cooperate intelligently m the 
case of his defect 

5. Through the placement of defective employees, many men 
who otherwise would break down physically m a short time are 
given work at which they can contmue for a long period of time 
under the doctor’s supervision and advice 

6 The recogmtion of certain defects by an employee makes him 
less liable to accident Thus a man having sight in only one eye, 
who does not realize it, is more liable to accident than when he 
knows that one eye is lacking in sight. 
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Benefits to the employer are: 

1 Men physically fitted are put on the proper job. This tends 
to reduce the labor turnover for physical reasons, promotes content- 
ment and diminution of lost time. 

2 It makes it possible to eliminate applicants for positions who 
are totally unfitted for any type of work in the factory, and who if 
they undertook this work would be soon forced to stop, or who 
would injure themselves at their work, or be injured by it. 

3 Prevents contagious disease from entermg the factory and 
becommg estabhshed there.” ^ 

The employer is benefited further by the fact that he is pro- 
tected against claims for compensation on account of accidents due 
to defects of vision or hearing, or fits, or dizzy spells, or hemor- 
rhages, or stiff j oints. He obtains also the good-will of the operative 
force. To the employee, modern medical supervision, of first-class 
standard, is one of the greatest boons that can be conferred. 

There was, for a time, opposition to physical examinations 
from labor organizations. This has now, however, largely dis- 
appeared. 

Mental Tests. — The next step in the employing process, logic- 
ally, after the physical examination, is such an examination of the 
candidate's intelligence and characteristics of personality as will 
enable the employer to place him with reference to his mental 
health as appropriately as the physical examination makes possible 
his placement with respect to physical health. This step is, how- 
ever, still usually lacking in employment practice. The means 
are at hand for making a fairly accurate test of general intelli- 
gence and mental alertness. Adolescents have been successfully 
measured for years in the schools with the Bmet-Simon scale, and 
such improvements upon it as the Stanford Revision and the 
Yerkes-Bridges point scale. The intelligence test should not 
take the place of other means of estimating abilities. It does 
not measure loyalty, perseverance, and various emotional char- 
acteristics. But it does measure what is perhaps the most 
important single factor in efficiency, apart from physical fitness. 

There is a large class of casual laborers and short job men who 
are wanderers and drifters because they are unable to master a 

^Advantages of Examinations, Irving Clark, New York Times, Sept, 
28, 1919. 
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craft or to submit to the routine and discipline of social forms of 
production for any length of time. The members of this fringe 
of the labor world beset employment offices, are constantly passing 
in and out of employment, and are responsible for a large part of 
the labor turnover. Highly suggestible, these unpenetrating minds 
are the willing followers after every trouble-maker and, like the 
carriers of communicable diseases, they help to spread disaffection 
and antagonism through the ranks of industry. They are in poor 
physical condition as a result of poorly regulated life. With httle 
foresight, deficient in perseverance, defective in judgment, poor 
in comprehension, unstable in attention, neglectful and irritable, 
they are quick to reveal their irresponsibility by quitting their 
tasks at the slightest provocation. 

These persons, whose numbers have been greatly increased 
from our immigration, are unsuited for modem forms of associated 
production. They have been dealt with, at enormous cost, 
after the ordinary methods of hiring and firing. Such methods are 
as inadequate for them as would be the policy of putting sick and 
crippled men, without physical tests, at full-strength tasks. What 
is needed is a method of detecting applicants for employment 
who are below par mentally, so that special tasks can be designed 
or reserved for them, and special methods of supervision devised. 

It will be a great help to the employment manager, in con- 
ducting interviews and in drawing up job specifications, if he will 
famiharize himself with the material of some of the better-known 
mental tests. In the Stanford revision of the Binct-Simon rating 
scale,’- his interest will probably center on the test material used 
for persons 12 years, 14 years, and 16 years (average adult) of 
mental age. The employment manager can use the rating scales 
to get a clearer conception of the several levels of mental ability 
which mark the minimum talent required for success in the various 
leading classes of positions he has to fill. 

In the mental testing carried on in the United States Army 
the Alpha test was given to literates and the Beta was given to 
illiterates. 

In October, 1919, the Alpha test was administered to 5950 
students (both men and women) of the Ohio State University 

iThe Measurement of Intelligence, Lewis M. Terman, Boston, 1916 
Houghton. 
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at Columbus, Ohio, by the Department of Psychology of the 
University. It is interesting to compare the percentage classifi- 
cation of college students with that of enlisted men in the U. S. 
Aimy. The figures are as follows: 



Class 

U. S Army 

0 S U. Students 

A 

Very superior 

4- 5 per cent 

51 56 per cent 

B 

Superior 

8-10 per cent 

. 32 79 per cent 

c+ 

High average 

. 15-18 per cent 

.13 12 per cent 

c 

Average 

25 per cent 

. 2 32 per cent 

c- 

Low average 

20 per cent 

.20 per cent 

D 

Inferior 

15 per cent . 

.00 per cent 

D-E 

Very inferior 

7-13 per cent 

.00 per cent 


Considering the classifications D, D— , and E, which com- 
prise from 22 to 28 per cent of the forces, we find descriptions 
given as follows: 

D men are likely to be fair soldiers, but are usually slow 
in learning and rarely go above the rank of private. They are 
short on initiative and so require more than the usual amount of 
supervision. Many of them are illiterate or foreign. 

“D— men are very inferior in intelligence, but are con- 
sidered fit foi regular service. E men are of a mental infeiionty 
which justifies their recommendation for Development Battalion, 
special service organization, rejection, or discharge D— men 
are of such inferior mentality that they are rarely able to go be- 
yond the third or fourth grades of the elementary school, how- 
ever long they attend. In fact, most D — and E men are below 
the ‘ mental age ' of 10 years and at best are on the border- 
line of mental deficiency. Most of them are of the ^ moron ^ 
grade of feeble-mindedness. D and D— men are rarely suited 
for tasks which require special skill, resourcefulness or sustained 
alertness. It is also unsafe to expect D, D — , or E men to read 
or understand written directions.'^ ^ 

Trade Tests. — The greatest achievement of the Conomittee on 

^ The Personnel System of the United States Army, Washington, D C., 
1919 Government Printing Office, Vol II, pp 223-231. The test material 
for Group Alpha, and the instructions have been issued by the War Depart- 
ment. They may be found m. Army Mental Tests, Clarence S Yoakum 
and Robert M Yerkes, N. Y , 1920 Henry Hall and Co 
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Classification of Porsonnol in the Army, during the World War, 
was the preparation of over eighty trade tests, by means of 
which the men of the drafted force were rapidly and accurately 
classified according to trade, and in each trade were ranked as 
experts, journeymen, apprentices or novices. A novice is one 
with no trade ability whatever. An apprentice is one who has 
acquired some elements of the trade, but is not sufficiently skilled 
to be entrusted with any important task. A journeyman is 
qualified to perform almost any work done by members of the 
trade. An expert can perform quickly and with superior skill 
any work done by men in the trade. 

These tests appear to be very simple: they are, in fact, the 
result of extremely thorough methods of construction, revision, 
selection, and proof. The first step in the formation of a trade 
test is to gather full information as to the essential processes and 
equipment, from employers, expert workmen, trade literature, 
labor unions, trade schools, etc. From this information a list of 
from 40 to 60 tentative questions is formulated. From this list all 
questions are eliminated which are not in the language of the 
trade, which are not in themselves complete units requiring no 
explanation, which can be answered by a chance yes or no, which 
are too long or which require long answers, or which are in any 
degree ambiguous. The remaining questions are formed into a 
test and tried out on a few craftsmen of different degrees of 
trade ability. This preliminary use of the test shows whether 
or not it is applicable, whether it represents good practice or not, 
whether or not it represents the whole range of the trade from 
novice to expert, and whether or not it is a representative samphng 
of the whole range of trade processes. 

After revision, the test is tried upon 80 men, each of whom 
has been carefully graded by his employer, so that the group is 
composed of 20 novices, 20 apprentices, 20 journeymen, and 
20 experts. The results of these tests are recorded and later 
examined statistically by experts. No question is retained which 
has not classifying power. Some questions will differentiate aU 
groups on the basis of ability; others wiU distinguish apprentices 
from novices; still others can be answered by journe 3 nmen and 
not by apprentices and so on. 

Three kinds of tests were prepared by the Committee on 
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Classification of Personnel: oral tests, picture tests, and per- 
formance tests. Some trades are mainly matters of skill, such 
as truck driving or typewriting For them performance tests 
are better than oral tests. Other trades, such as interior wiring 
or power plant operation, are mainly matters of knowledge. 
For them oral and picture tests are best. We choose for illustra- 
tion the oral test for the Carpenter : Cabinet Maker. 

C. C. P. Trade Test 
Carpenter: Cabinet Maker 
8-cb Oral 

The examiner must be thoroughly familiar with the manual, “Instruc- 


tions for Giving Oral Trade Tests, before using this test 

1. Q How can a bruise m a piece of wood he raisedf 

A. (1) Wet.. . Score 4 

(2) Hot iron on damp cloth Score 4 

2, Q. What IS used to close the pores of open-gravned wood before 
finishing? 

A. Filler . . Score 4 

S. Q, How can a bevel be cut with a circular saw? 

A (1) Tilting (setting) table (top) . Score 4 

(2) Gauge (guide) ... . . Score 4 

4» Q With what do you set the cut of the blade on a metal smoothing 
plane? 

A. Screw . ... Score 4 

S, Q. With what kind of a joint is a table leg fastened to the rail of the 
table? 

A. (1) Mortise (tenon) . Score 4 

(2) Dowel . Score 4 

6 Q. How is an oak log sawed to get the best effect of the grain? 

A Quartered . . Score 4 

7 Q What IS the name of the largest plane commonly used? 

A. Joint (fore) ...... . Score 4 

8, Q. What does the number of a saw mean? 

A Number of teeth to the inch . . . Score 4 

9. Q. What hand-saw would you use to cut a round piece out of a board? 

A Compass (Key-hole) . . ^ . . . Score 4 


10 Q. What IS done to the surface of the veneer and core before gluing 
to make the glue stick? 

A. Roughened (scratched) tooth-planed 


Score 4 
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IL Q. What IS fcbstened across the width of the hoard to keep it from 


warping? 

A Batten (cleat) Score 4 

12 Q What plane do you use to plane the end of a small hoard across 
the grain^ 

A Block (butt) . . . Score 4 

IS Q How IS veneer I of an inch thick treated before gluing^ 

A Heated (steamed) . Score 4 

1J{. Q What is meant hy shakes in wood? 

A Cracks (sphnts) (checks) Score 4 

15 Q. What are two kinds of joints used for the front of a drawer in 
fine cabinet work? 

A (a) Dovetail ... • - Score 4 

{h) Rabbit (lap) (tongue and groove) . Score 4 

16 Q Why are doors made up of panels^ 

A. Allow for shrinkage (swelling) (warping) . Score 4 

17 Q What IS used for roughing down varnish or shellac besides sand- 
paper or pumice stone? 

A Steel wool (wire hair) ... . Score 4 


Rating the Candidate 

Score 

15 and below . . 

16 and 17 

18 to 29, inclusive 

30 and 31 . 

32 and 33 . 

34 to 53, inclusive . . 

54 and 55 . 

56 and above 

There is no E— or E+ rating.^ 

Performance tests for the shop crafts involve tests of equip- 
ment, of materials, and of tools to be provided, instructions for 
the candidate (which are to be repeated without change m any- 
way) and instructions to the examiner for scoring. The Basis 
for scoring’’ is sometimes quite elaborate, including values for 
every type of defect, together with values for diflFerent degrees of 
departure from correct dm^ensions. 

The Validity of the Oral Test. — The most important conclu- 

^Used by permission of the Adjutant GeneraFs Office of the War Depart- 
ment 


Rating 

N 

A- 

A 

A+ 

J- 

J 

J4" 

E 
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sions with reference to the process of trade testing, which the 
use of the army tests "established are stated by Lieut.-CoL W. V. 
Bingham, who was the Executive Secretary of the Committee on 
Classification of Personnel, as follows* 

While these trade tests were being developed, two astonishing 
discoveries came to light. The first of these is the raiity, the 
practical nonexistence, of the exclusively motor-minded type of 
tradesman, the man who can do the job with his hands, but 
cannot tell you about it in words. In beginning the trade test 
development we had expected to meet numerous difificulties due 
to the prevalence among manual laborers of this variety of mental 
constitution. We expected to find that the oral type of tests 
would prove useful with the more verbally minded men* but 
we anticipated meeting many tradesmen of high proficiency and 
skill who could do little or nothing with these oral questions. 
This expectation proved to be wholly at variance with the facts. 

The other discovery, not wholly unrelated to the first, was 
the fact that in a majority of the trades the oral tests yielded 
more accurate differentiations of proficiency than did the per- 
formance tests. In other words, the journeyman and the expert 
differ from the apprentice not so much because they have greater 
manual skill and dexterity as because they excel in judgment, 
technical information, or trade knowledge 

Of course this is not the case in some occupations, such as 
truck driver or typist. Plere oral tests are futile. The candidate 
must be given a chance to demonstrate his skill through actual 
performance. But in most of the trades the actual performance 
testing of the man on the manual job can be omitted without 
great loss to our knowledge of the man^s proficiency. An oral 
test prepared in the manner already described is more effective 
than a performance test in separating journeymen from appren- 
tices and experts. The obvious implication is that dexterity and 
manual facility in doing a job are relatively less important than 
knowledge of when to do it or which tools to choose. No generali- 
zation more suggestive for industrial education has emerged from 
our work than this, that superiority in trade proficiency resides 
more often in the head than in the hands.^^ ^ 

1 Measuring a Workman's Skill, Lieut -Col W V Bingham, Bulletin of Na- 
tional Society for Vocational Education, No. 30, N Y., June, 1919, pp 14-15. 



406 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 

The Use of Trade Test Material in Interviewing.— Employ- 
ment managers who are not ready to adopt' trade testing entirely, 
ought at least to familiarize themselves with the distinguishing 
points of subject matter involved in them, and employ these 
points in interviews with candidates for employment. Of such 
interviews, based on trade test material, Lieut. -Col Bingham says: 

These technical interviews will resemble oral tests m that they 
wiU consist of precisely such questions as have been found most 
useful in the oral trade tests. But they will not be adminis- 
tered with such rigor of procedure, nor will they yield a numerical 
rating. They will, however, serve to clarify the interviewer^s 
opinion of the candidate’s ability, and will be a convenient and 
very useful first aid in employment and placement.” ^ 

Peoblems 

Employment on the Basis of Physical Examination. — ^A middle-aged 
man applied at the employment ofiicc of a well-managed establishment 
for a job The candidate was accepted, so far as the employment office 
was concerned, and was sent to the company doctor for examination 
The report received back was to the effect that, because of heart condi- 
tions, light labor only was permissible. It happened that theie was but 
one class of work available for which the man’s education and experience 
fitted him, and that was work of a fairly heavy character The man 
was therefore turned away. He was angry at being refused, after he 
had been partly accepted, and reported everywhere m the village that 
if they had not pried into these personal matters, he would have been 
taken on, he would have done the work all right, and no one would have 
known the difference 

What policies governing the use of physical examinations, in con- 
junction with employment methods, should be adopted by an employ- 
ing concern, so that no one wiU have just cause for complaint? 

Abuse of the Employee Service Record. — ^The text mentions with 
favor the system of mamtaimng a broad and careful record of the 
employee’s performance so that there is built up what might be called 
“ a character on paper ” — a character the entries in which the employee 
has a right to know, and to see fairly made, and, if desired, to take with 
him to a new employer Can the system of employee records be abused 
to the disadvantage of the employee'^’ Report upon the system at one 
time maintained by the Lake Carrier’s Association. 

1 Measurmg a Workman’s Skill, Lieut -Col W. V Bingham, Bulletin of 
National Society for Vocational Education, No. 30, N Y., June, 1919, p 16. 
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References — The Welfare Plan of the Lake Carrier's Association, 
Paul F. Brissenden, Monthly Labor Review, Sept , 1917, pp 55-58, 
and Employment System of the Lake Carrier's Association, Paul F. 
Brissenden, Washington, 1918. Bulletin No 235 of the Bureau of 
Labor Statistics. ^ 

Word Definition Task. — It is suggested that a committee of 3 or 
4 members of the class prepare and give a word definition test similar 
to that used by Professor Louis M Terman. Select an abridged dic- 
tionary, such as the Webster Collegiate Dictionary, choose pages by 
some rule which will give a collection of from 125 to 150 pages Select 
from the first few words at the top of the left-hand column of each of 
these pages, a word which will be a test (easy, medium, or difficult) for a 
college student to define- Do not include any words which it is probable 
that all or that none can define. When the prehmmary list is compiled, 
select from it 100 words for the test, and arrange them in progressive 
order from easy to difficult Prepare simple brief definitions covering 
the various uses of the words, to serve as a guide in grading Administer 
the test to the members of the class Collect the papers (which should 
be marked with secret symbols, but no names, by their authors), grade 
the same, return the papers to the class, and give a tabulation of the 
results, togethei with the impressions of the committee. In giving credits, 
a point may be allowed for a word only when the definition indicates 
that the author of it could use the word, in the sense indicated, without 
embarrassment, in the presence of well-educated persons 

The Vocabulary of Business Organization and Management. — Assign 
to a committee of 3 or 4 students a project similar to the one outlined 
above, but involving 100 words chosen from the vocabulary of business 
organization and management. A preliminary list of several hundred 
words may first be compiled from books on business organization and 
management, care being taken to fairly represent the vaiious subtopics 
of business organization and management From these lists 100 words 
may be chosen for the test. Prepare definitions, admmister the test, 
score, and report, as suggested above 

The Trade Test — ^If the cooperation of a local manufacturer can be 
secured, appoint a committee of two students, to prepare a trade test 
Care should be taken to select some trade for which there is a sufficient 
body of ideas or principles (beyond mere dexterous manipulations) to 
permit the construction of a system of questions and answers Compile 
information from craftsmen, foremen, company officers, by observation 
of processes and examination of equipment, by the compilation of trade 
names and expressions, by the examination of manuals on the craft and 
trade catalogs and the announcements of courses of trade schools, 
from the descriptions of occupations published by the Bureau of Labor, 
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and from any other available souiccb But do not examine the trade 
tests prcpaicd (if one exibts for the ciaft selected) by the Committee on 
Classification of Personnel m the Aimy When mateiial has been 
gathered, formulate as many questions which appeal to have testing 
quality as possible From this prchmmaiy list, select not to exceed 20 
questions for the test The questions should be caiefully soited and pro- 
portioned with the object in view of distinguishing between an expert, 
a journeyman, an apprentice, and a novice Submit the set foi ciiticism 
to expert workmen, foremen and others, and report the final foim decided 
upon with questions, answers, and scoiing instiuctions complete Con- 
sult as ref ei once on methods. The Personnel System of the U S Army, 
Washington, 1019 Adj Gen Office War Dept , Vol I, Sec 7, Trade 
Tests, including Chs 28-30 incl , and Vol II, Sec 6, Trade Tests, pp. 
123-164 

If an opportunity piesonts, and the cooperation of an employei can 
be sccuicd, the test may be admmi4cicd to a body of cialtsmen, and the 
rcbults coinpaied with foiements i at mgs 

Mental Testing in the Employment Interview. — IVIake a study of 
the mateiial of mental tests, drawing off such material, and aiiangmg 
It m such a way that, m your opinion, it could be employed m an employ- 
ment office, m mterviownng candidates loi lobs, to detcimmo mental 
ability, but without the formality of anything like a set examination 
Give more particular attention to the test material of the Stanford 
revibion of the Bmct-Simon mental rating scale, fiom the age of S years 
through IG ycais (avoiage adult) For this matciial sec, The Measure- 
ment of Intelligence, Lewis M. Terman, Boston, 1916 Houghton, and 
Test Material for The Measurement of Intelligence, Lewns jM Terman, 
Boston, 1916 Houghton 
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CHAPTER XVIII 


EMPLOYMENT MANAGEMENT— Continued 

Job Definition. — Up to this point, in the discussion of the 
employment process, attention has been given to the study of the 
candidate. It is obvious that to match talent to task it is essential 
to know exactly what the position to be filled consists of. The 
first step toward this is to have an unambiguous name or title by 
which each craft and subdivision of a craft can be designated. 

During the World War the Committee on Classification of 
Personnel in the Army could not by means of mental tests and 
trade tests alone meet the demands made upon it by the sub- 
divisions of the Army for a full complement of craftsmen. The 
officers of divisions and regiments did not understand each other 
nor the Committee, because they used the trade terminology 
afloat in industry. To come to an intelligent comprehension as to 
the distribution of craft talent, the Committee on Classification 
of Personnel prepared a dictionary of job definitions which, 
under the title Trade Specifications was issued in 1918. 

Meanwhile the United States Employment Service found 
itself m a similar state of confusion, in endeavoring to meet the 
requirements of employers and in transferring labor from one 
locality to another. A journeyman machinist might be asked for, 
when what was wanted was a machine erector or assembler or 
fitter, or even a jig and fixture man or a common machine hand. 
A mechanical draftsman might be supplied on demand and the 
work prove to be that of a machine designer. A carpenter 
would be called for on all sorts of specialized jobs, such as bridge, 
boat, or car carpenter work, or even to do the work of a cooper 
or a parquetry floor layer. A pipe fitter might be designated, 
and the work be either that of a pipe layer or pipe coverer or of a 
sprinkler system expert. Consequently the United States Employ- 
ment Service, with the cooperation of the Bureau of Labor Sta- 
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iistics, issued in 1918 a senes of handbooks designated as “ Dc- 
sciiptions of Occupations 

The employment manageis of private coipoiations may pie- 
vent confusion, both inside the establishment, and in dealings 
with the outside labor market, by using the trade definitions 
provided by various governmental agencies. These may be 
completed by the employment depaitment so that they will cover 
all jobs represented in the establishment. In the pieparation of 
job definitions a consideiable step is taken toward the preparation 
of job analyses and job specifications. 

Job Analyses. — The next step in the study of the job, after 
the definition has been piepared, is to prepare what amounts to a 
skeleton specification of the nature of the work and the geneial 
conditions to which the employee will be subject, as to pay, 
piomotional opportunity, use of machinery, and the like. As to 
the characteristics of the work, such rnattcis as postuie, strength 
required, accuiacy required, speed, responsibility entailed, and 
disagreeable conditions, will be noted. The duties and lequiie- 
ments of the task will be most easily imdei stood if a biief de- 
scription of the work is provided. The qualifications which a 
candidate should possess will be briefly tabulated, including such 
matters as sex, height, w^eight, muscular stienglh, togethei with 
experience, and trade or general education. It is important to 
give full information about wages, — starting lates, time to elapse 
before first advance, final rates, the particular wage system used, 
bonuses if any, fines if any, etc. If the aveiage learning time is 
given, it may prevent the premature discouragement of a candidate 
from the idea that he is not making good as rapidly as is expected. 
Two very important, but usually omitted, matteis are first, what 
have been the reasons why previous workers have left this job, 
second, what are the promotional possibilities in detail. 

As an illustration of job analyses, a partly filled foim is here 
reproduced See Figs. 40 and 41 on pp. 414-415 This form is 
much better than the average in use. It is employed by a pro- 
gressive company in the neighborhood of Boston. 

At the conclusion of the employing process, if a candidate has 
been accepted, it is well to make certain that the employee under- 
stands correctly what has been said to him with reference to 
introductory rate of wages, learning or probationary period, date 
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of first wage advance, later probable rates of wages, opportunity 
for promotion, etc., for if these matters are understood differently 
from what the employment department intends, no amount of 
later explanation will entiiely efface the impression that there 
was misrepresentation If promises are made, a careful record 
should be kept m the employment department, and such promises 
should be scrupulously fulfilled. 

Introduction to the Task. — After employment, the new 
employee should be courteously and intelligently dealt with m 
the matter of placement. Either at this time, or when next 
reporting, the employee should be shown all the plant facilities 
for his personal comfort, such as the lunch room, rest rooms, 
lockers, toilets, wash rooms, exits, fire escapes, and he should be 
instructed m the manner of recording his time. Some concerns 
arrange group talks, while others include a trip through the plant. 
Some one in the employee’s department, preferably the foreman, 
should act as his sponsor, to see that he is introduced to his 
fellow-employees, and that he becomes comfortably adjusted to 
his new environment. 

Transfers and Promotions. — Every employer of labor owes 
it to the general labor market to make an efficient effort to produce 
his own skilled labor, rather than to depend upon the discards of 
other plants, or to carry on a process of coaxing away the seasoned 
labor developed by others. In other words, every employer 
should adequately develop his inside labor resources, and plan to 
fill higher positions, normally, by transfer or promotion, so that, 
in the main, the demands made upon the outside labor market 
wiU be for beginners only. Such a pohey cannot be developed 
to its proper extent unless the various jobs have been analyzed 
as to their requirements, and unless rccoids have been developed 
which will show the capacities of the individuals. If this is done 
the natural lines of transfer and promotion will reveal them- 
selves. 

With reference to transfers, particularly, it can be said that 
if a firm of size is dealing with a well-intentioned employee of fair 
health and intelligence, and it fails to make of him a satisfactory 
employee, the case is to be looked upon as prima facie evidence 
of the failure of the management. In other words, every employer 
of size should have a place for all kinds of persons. Every man is 
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Fig 40 — Observation Card (Obverse) 
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good for something, and the business of the employment dopait- 
ment is find out what that something is The piopcr remedy foi a 
labor misfit is usually a tiansfci, and not a disehaigc This is the 
position taken by the Foid Motor Company, and by many other 
leading cmployeis. The Ford Motoi Company, which in 1913 
dischaigcd 8390 employees, icformcd its system, and m 1915 
dischaiged but 27 persons. 

In favor of transfers it can be said that a man who is not 
making good on his 30b is better known to the employment de- 
partment than when first emplo^^^cd, so that the probability is that 
he can be fitted to a second job more successfully than he was to 
the first Transfers stimulate the labor force much as promotions 
do, for they arc an evidence of icgaid for the individual woiker; 
and the position left vacant gives an opportunity foi a stimulating 
senes of piomotions below it The tiansfci, of course, saves to 
the company the general cxpciicncc and adjustment acquired by 
the employee 

Promotions aie tiansfcrs to highci pay or bettci work foi 
merit, the making of them stimulates employees to earn merit, 
Piomotions aic the proper answei to the argument that an em- 
ployee must not do his piesent woik conspicuously well 01 he will 
always be held upon it. And they aic a lecognition of the logical 
claim that the opportunities within an establishment belong tc 
those who are mcmbeis of its labor family rathei than to outsiders 
For further consideration of the subject of promotion Chapter IX 
on Rules of Administration should be consulted. 

Regularization. — Every employment depaitmcnt owes it to 
the labor market not to pour out upon it pciiodically a great sup- 
ply of labor, and as pciiodically draw in labor for tempoiaiy 
convenience The •problem of unemployment is a constant 
invitation to some form of radical public initiative such as the 
inauguration of extensive public works, or the adoption of some 
form of unemployment insurance Those employers who dislike 
the extension of public initiative should remember that they may 
make a contribution toward the solution of this problem by 
regularizing their own establishments Conspicuous successes 
have already been achieved in this by establishments in some of 
the most seasonal industries; so that the plea that it is impossible 
to maintain a regular force must not be taken too seriously 
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The Service Record. — It is very essential that the employ- 
ment department sholild bring together, in one place, in its rec- 
ords all information bearing upon the value of an employee to the 
company, so that this information will be at hand to make action 
intelligent, when promotion, demotion, transfer, or discharge is 
under consideration. 

A progressive New England manufacturer summarises all 
information concerning each employee upon the two faces of a 
carefully designed card in size. This condensed service 

record contains data classified as follows; 

1. Personal data 

2. Nativity and citizenship, 

3. Marital state and dependents. 

4. Schooling. 

5. Physical rating. 

6 Special experiences (Plant activities, community activities, 
entertainment ability, athletic ability, hobbies) 

7. Previous employment record 
8 Training. 

9. Special ability (in answei to the question Do you think 
this person would make a good foieman, mstructor, chief clerk, cost 
department, or mecliamcal man'!*) 

10. Job and pay changes, with lates, dates, and leasons 

11 Accident record 

12 Attitudes (towaid his work, the company, associates, etc ) 

13 Errors number and cost. 

14 Suggestions made and accepted 
15. Earnings, by quarters 

16 Earnings, charted by weeks. 

17. Absences, charted by weeks. Also mutual relief received, 
charted by weeks 

18. Production, quantity. 

19. Production, quality 
20 Waste material 

21. Pinal endorsement (This provides for a rating in a scale of 
5 points on (a) quality of work, (6) productivity; (c) regularity of 
attendance, (d) attitude 

Recommended for re-employment Yes — ^No 
Space for other information. 

The Rating Scale. — The rating scale, which has revolutionized 
the entire process of expressing judgments of persons, is the work 
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of Colonel, now President, Walter Dill Scott. It was adopted in 
1918 as the official method of recording the efficiency of all officers 
in the United States Army. It can be applied m industry to the 
rating of worlmien, clerks, foremen or the higher officers of a 
corporation, although it has to do with qualities which are more 
particularly essential in the work of those who have supervision 
over others. The process of the scale can be used for other 
qualities. 

The scale is thus briefly described in a publication of the 
Committee on Classification of Personnel in the Army: To 
measure anything there must be a standard of comparison. The 
rating scale is a device for measuring human ability, and as its 
standard it takes officers who are recognized as representative of 
different grades of ability. 

The important qualifications of an officer are considered, 
and are rated, one at a time: 

(1) Physical qualities 

(2) Intelligence 

(3) Leadership 

(4) Personal qualities 

(5) General value to the service 

To obtain a standard of comparison each rating officer takes 
five officers who represent grades from the highest to the lowest 
among the officers whom he knows and uses them as the measures 
for one of the five qualifications. 

“ Each qualification has its own set of five officers, and dif- 
ferent men will probably be chosen as standards for the different 
qualifications. An officer chosen for one degree of excellence in 
one qualification may be chosen for another qualification and for 
a different degree of excellence in it. Thus, an officer chosen, 
for the highest in intelligence may be low for physical qualities. 

“ When the list is complete twenty-five names appear (there 
may be repetitions where a name is used in the scale for more 
than one qualification, so that the total may be less than twenty- 
five). To these officers all those rated are compared, and when 
an exact match is obtained between an officer being rated and a 
‘ standard officer ’ the appropriate numerical rating is assigned. 
If the officer who is rated falls between two of those on the scale 
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he IS assigned a numerical rating between those of the scale 
officers. 

The sum of the numbers for the five separate qualifications 
is the officer's total lating. For accuracy it is customary to rate 
the whole group of subordinates on each qualification before 
adding up the totals for any one of these subordinates.'^ ^ 


The Rating Scale Caed 


I Physical Qualities 

Physique, healing, neatness, voice, energy, 
endurance. 

Consider how he impresses his command in 
these respects 

Highest 15 

High 12 

Middle.. . . 9 

Low 6 

Lowest 3 

11 Intelligence 

Accuracy, ease of learning, ability to grasp 
quicldy the point of view of commanding 
officer, to issue clear and intelligent orders, to 
estimate a new situation, and to arrive at a 
sensible decision in a crisis. 

Highest — . 15 

High. . . 12 

Middle . . 9 

Low 6 

Lowest . . 3 

III. Leadeeship 

Initiative, force, self-reliance, decisiveness, 
tact, ability to inspire men and to command 
their, obedience, loyalty and cooperation. 

Highest 15 

High. .. .12 

Middle.. .. 9 

Low 6 

Lowest . 3 

IV. Peesonal Qualities 

Industry, dependability, loyalty; readiness 
to shoulder responsibility for his own acts; 
freedom from conceit and selfishness, read- 
iness and ability to cooperate 

Highest . 15 

High... 12 

Middle 9 

Low . . . 6 

Lowest 3 

V. General Value to the Service 

Professional knowledge, skiU and experi- 
ence; success as administrator and instructor; 
ability to get results. 

Highest . . 40 

High. 32 

Middle.. 24 

Low 16 

Lowest . . .8 


1 Personnel Work in the United States Army, Washington, D C , January, 

p. 11. 
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Ratings arc considciecl possible aftci a siiboidinate has been 
under observation for a week or ten days The ratings should be 
on whole qualities, and not on the sepaiatc attributes used m the 
definitions. 

The judgment passed upon the scale by army officcis is that 
it “ gives a more accuiate and dependable index of efficiency 
than any othei system they have ever examined oi used ^ 

Among the advantages which the scale involves is a very 
greatly improved precision of judgment, arising chiefly from the 
fact that the process of judging a person is one of direct com- 
parison of him with other persons, rathei than with a vague 
ideal of perfection or an equally vague abstiact scale of quality. 
The rating process is thioughout a person-to-person compaii- 
son It is concrete instead of abstiact. As has lieen said, “A 
man cannot be compaicd with a number He can be compared 
only with another man.'^ Piecisiou of judgmeul- is fuithei pio- 
moted by consideung one quality at a time, and keeping all 
other qualities, as well as the idea of the total scoic, out of the 
mind. 

It is of advantage to industry to have a system of rating the 
more elusive qualities of charactci, which is to such a degree 
standardized that the ratings made by difleient poisons can be 
compared and, if dcsiicd, aveiaged. By reason oi then compar- 
ability, the latmgs of diflcront poisons can be used as a check 
upon each other This possibility gives to each appiaiser a feeling 
of answerability foi what he docs. 

Company Rules. — Among othci duties of the employment 
manager is a group of functions having to do with company lules. 
He may be expected to aid in the diaftmg and codification of the 
rules, to supervise their publication in a convenient booklet or 
folder or poster, to distribute copies to new emxiloyces or post 
them upon bulletin boards, to take whatevei steps may be con- 
sidered wise to make sure that new employees understand the 
rules, and to manage cases involving violation of lules, after 
they have passed through the hands of the foremen. 

In a general way, the topics covered by rule books will be as 
follows 

1 The Personnel System m the United States Army, Washington, D C , 
1919, Vol II, p 273 
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Hours 
Pay system 
Wage system 
Attachment or assign- 
ment of wages 
Fines 

Safety rules 
Absence 
Tardiness 
Piomotion 
Change of address 


Fire 

Supplies 
Tool system 
Sale of goods to em- 
ployees 
Suggestions 
Package pass 
system 
Visitors 

Use of telephone 
Care of company 
property 


Defective work 
Conduct 
Termination of 
emplo5rment 
Recommendations 
Grievances 
Employee organ- 
izations 

Company welfare 
features 

Health and medi- 
cal aid 
Restaurant 


Discipline. — It requires a continuous educational campaign to 
bring employees to wdling conformity with a set of rules dealing 
with such matters as the obseivance of safety rules, promptness 
and regularity in attendance, the wearing of plain, sensible clothes, 
etc What is necessary, with average human nature is line 
upon line and precept upon precept.” 

It will serve to broaden the feeling of responsibility if there is 
in operation an employee committee system. On the relation of 
the shop committee system to discipline Mr. Cyrus McCormick, 
Jr., Works Manager of the International Harvester Company, 
ho said: Several years ago the average employer in big factories 
took away from the individual foremen the right of hiring and 
firing, and gave it to the employment manager. At that time it 
was said that that would rum the foreman's ability to discipline his 
men. It didnT, and no more does employee representation, provided 
(and it is a big proviso) that the effort is sincere on both sides.” 

The causes of infractions of discipline in industrial establish- 
ments often haye subtle and remote oiigins. Many of them 
trace back to home conditions, others are the pitiful and illogical 
protests of thwarted spirits. Hence the need of skillful employ- 
ment management work, better foremanizing, and far-reaching 
welfare activities. Real discipline is a very large order. It is 
the natural attitude of sound bodies and sound minds toward 
sound leadership. 

Termination of Employment. — As the foremen take new 
employees through the employment department solely, where the 
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best practice is followed, so, in terminating employment, the 
foreman does not discharge the employee, but returns him to the 
employment department, which may either arrange a transfer 
for him, or discharge him from the plant The geneial tendency 
of administrative evolution is away from all forms of arbitrary 
action, and m the diiection of free inquiiy and final justification 
on the basis of established fact 

Whether a departure is voluntary on the part of the employee 
— a quit — or is a discharge, the employment department should 
carefully collect three statements as to the circumstances: first, 
that of the foreman; second, that of the employee who is leaving, 
third, that of an officer of the employment department who has 
reviewed the case and heard the testimony of both sides. From 
such a record there can be formed an estimate not only of the 
employee leaving, but of the foreman 

The employment department sliould tabulate departures by 
departments, and according to cause. Such a tabulation will 
throw light upon the personnel policies and foremamzing methods 
in use It can be made the staiting point of many investigations 
and improvements 

It is very important that the employment department get 
advance notice of a replacement need, for only by taking time to 
make a careful selection from candidates is it possible to grade up 
the quality of the force. Notice can be had fiom the foreman 
as to his requirements; but it is difficult to get advance notice 
from employees who intend to leave. In a few cities employers 
have agreed among themselves not to hire men fiom each other, 
unless reasonable notice has been given by employees on leaving. 

A discharged employee should be protected as much as possible. 
A discharge, even administered with the utmost diplomacy, 
IS a blow to pride, and an experience which tends to break down 
courage and self-respect Fairness demands that the minimum 
of injury be done to one whose failure may be more than half 
due to some oversight or inadequacy of the employer's agents 
Besides, it does not pay to turn loose an enemy. 

As investigation has shown the cost of adjusting an employee 
to his task, and an enlarged conception has been gained of the 
value of an employee to his company, there has come by analogy 
a recognition of the value of the job to the employee, and the 
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justice of protecting his rights in it. By degrees industry is 
approaching the ideal set forth by Harrington Emerson when he 
wrote: “ It ought to be as difficult to enter the service of a great 
corporation as to pass an entrance examination to West Point; 
but once in, it ought to be a catastrophe for a man to be forced to 
leave, because the company piovides so much that he cannot 
provide himself for his physical, financial, and professional 
welfare.^^ ^ 

Labor Turnover. — The usual method of calculating labor 
turnover is to find the percentage which separations, for all 
reasons, bear to the average number of employees on the pay roll 
during the period. It is most convement to calculate turnover 
rates monthly. If the periods used are not of equal length it will 
be necessary, if comparisons between periods are to be made, to 
1 educe the rates to teims of an annual rate. This can be done by 
multiplying the rate for the period by the number of periods in a 
year. Layoffs arc usually not classed as separations, although 
they reduce the numbeis on the pay roll. The average number 
of employees on the pay roll is the total of each day during the 
period, divided by the number of days 

It is impossible to give standards as to what turnover per- 
centages can be considered to be normal. The nature of the 
industry, the class of labor dealt with, the physical conditions 
piovidcd, the quality of the management, and the season of the 
business cycle differ from case to case. A turnover of 100 per cent 
per annum may, perhaps, be suggested as an average record for a 
manufacturing establishment. There are many plants with two 
01 three times this figure, while during the War rates were reported 
all the way from 350 per cent up to 1500 per cent. On the other 
hand, the Plimpton Picss at Norwood, Mass., with a normal force 
of 721 employees, had in 1921 a turnover of 13| per cent, in 1922 
of 163 per cent, and in 1923 14-^ per cent. This may be considered 
an exceptionally fine record It was made possible by the careful 
regularization of employment throughout the year.^ 

The employment department should provide a control sheet 

^EjBSciency as a Basis for Operation and Wages, Harrington Emerson, 
N Y Engineering Mag Co 1912, p 58 

2 A Decade’s Development m Management, H P Kendall Bulletin of 
the Taylor Society, Vol 9, No 2, April, 1924, p 59, 
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upon which a tabulation of separations and additions can be made. 
The control sheet should show by departments, monthly, all 
entiances, all exits, whether voluntary or as a result of discharge, 
with a full analysis of causes Transfers and layoffs should be 
recorded, although they do not enter into plant turnover calcula- 
tions. Supplementary to the control sheet should be special 
tabulations of separations by jobs and by wage rates. An accu- 
mulation of records on any one category should be made the occa- 
sion of a study of job conditions or wage rates. 

If the personnel of the average manufacturing institution be 
classified according to length of service, it wiU usually be found 
that about a third has seived for less than a year, that another 
third has served terms of from one to four years, and that the 
remaining third has served for over four years. In 1917, the 
Graton and Knight Manufacturing Company, with a pay roll of 
1943 persons, had a service-tcim classification of 

39 37 per cent — 1 yeai oi less, 

38 24 per cent — 1 yeai to 5 years, 

22 39 per cent — 5 years to over 40 years. 

The Michigan Bolt and Nut Works of Detroit, in 1919, had a 
composition of approximately one-thiid employed less than a 
year, onc-third employed from a year to 22 - years, and one-third 
employed from 2^ yeais to 53 years. The labor force of the 
American Cotton Oil Company of New Orleans, in 1920, was 
divided approximately as follows 

20 per cent-average term 2 months, caused 48 per cent of plant turnover 
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The tabulation just given shows at once a predominant 
characteristic of turnover activities It shows that they are 
chiefly confined to the comings and goings of a minority of the 
force, in particular, that clement which has a short term of labor 
service Someone has said that labor turnover is a small whirlpool 
in a large receptacle Mr. Dudley Kennedy estimates that from 
70 to 80 per cent of the turnover of a plant will be confined to 
those who have been employed for less than six months. Eighteen 
establishments of Clevpland, with an average plant turnover of 
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200 per cent in 1919, had a rate of annual turnover of 1199j per 
cent in the force whose term of service was one week or less, and 
an annual turnover of 21 per cent in the force whose term of 
service was five years or more ^ An investigation of the records 
of 53 firms, by Frankel and Brissenden, showed that over 40 per 
cent of the turnover takes place within the first month of employ- 
ment, while 61 per cent takes place within the first three months, 
and 74 per cent in the first six months.^ 

Turnover is larger among men than among women; it is much 
larger on night shifts than day shifts, and it is two or three times 
as large among unskilled workers as among those who are skilled. 

Eveiy new employee introduced into an establishment, and 
adjusted to a particular place, entails an expense over and above 
what the continued service of a former employee of equal efficiency 
would have cost Mi Magnus W Alexander has estimated the 
cost of i('])lacing a laboier at $8 50, a clerical employee at $29 00, 
and a higlily skilled mechanic at 848 00. The Dennison Manu- 
factunng Coni])any of South Framingham, Mass., m 1916, es- 
timated the average cost of replacements at $50 00. The Fayette 
K, Plumb, Inc , of Philadelphia, at about the same time arrived 
at the figuie of 812 00, and the United States Cartridge Company 
at $80.00. The Milwaukee Railway and Light Company states 
the cost ol lilting and developing a trainman to be $217 29. This 
high lato IS piobably due to the cost of street railway accidents. 

Mi.M C llobait of the Albaugh-Dover Company of Chicago, 


m 1918, (Ml (dully estimated the cost of a replacement, with the 

following lesulis 


'^Foi advertising . ... 

. $ 0 50 

Foi lining and cleiical woik . . . 

75 

For instruction 

5 50 

For V'Cai and teai on machinery and tools 

. . 12 00 

Foi loss ol pioduction. 

25 50 

For spoiled woik and mistakes . 

12 00 

For accidents 

3 00 

For mtciest on extra equipment 

60 

Total 

S59 75 3 

^ Monthly Labor Review, January, 1919, p 23 

2 American Management Review, August, 1921:, Vol 

13, No 8, p 15 

^ Tlie Proliknn of L.ibor Turnover, M C Hobart 
May 10, 1018 

Amcncan Machinist, 
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This tabulation bungs into prominence the essential factors of 
loss of pioduction, dcstiuciion of equipment, and spoiled work. 
As to loss in pioduction, the iccords of another employer show 
that bcfoic a new opeiativc has reached competency on his job 
ho will be eleven full days of output behind. 

Among leading causes of labor turnover the following may be 
mentioned. 

Lack of character and producing ability in the employee. 

The endeavor to fit a candidate to a type of work unsuited to him. 

Lack of physical exammation when hired. 

Lack of trade and mental tests when hired. 

Faulty methods of training and follow-up during the critical 
introductory jDeriod 

Poor physical conditions m the shop 

Disagiceablc charactciistics of the individual task. 

Faulty forcmauizmg methods. 

Lack of piopcily equalized rates of pay. 

Lack of a definite promotion prospect 

Layoffs by employers who have not regularized their operations. 

Local transportation and housing deficiencies 

The remedies for labor turnover suggest themselves when the 
causes arc indicated. Turnovci, like absenteeism and tardiness, 
and high accident rates, and infractions oi lulcs, and soldiering, 
and sabotage, and strikes, is a sign that all is not right in the 
labor relation. One symptom may i elate to many causes; one 
cause may show itself in many effects. 

Law of the Labor Contract, — Legally considered, the con- 
tract of employment must contain the same essentials as other 
contracts, namely, two parties competent to contract, a lawful 
consideration, a lawful object or subject-matter, and mutual 
assent or an agreement of minds. If any one of these elements 
IS lacking the contract is void. The existence of a contract 
may be implied by the conduct of the parties without any direct 
discussion of terms, as where one labois for another with his 
knowledge and consent When, after the expiration of a con- 
tract, one continues to labor for another with his knowledge 
and consent, a new' contract is thereby formed for the same 
period, and on the same terms as the previous one. If a contract 
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tor employment is for more than a year it is only valid, under 
the Statute of Frauds,' when put in writing. 

Term. — If the term of a contract is not stated it may be 
implied, either from the custom of payment (it being reason- 
able to suppose that employment is to endure until the next 
regular pay day), or from the customary term of contracts for 
the like class of labor, or from the expenditures and sacrifices 
made by either party to carry out the conditions. If a man 
moves his family to a new place specifically to accept a salaried 
position, it may be assumed that the period in contemplation 
between the parties was more than a week or month. In general, 
however, if employment is for an indefinite period, it may be 
terminated by either party without notice. 

Specific Enforcement. — The law will not compel the enforce- 
ment of contracts for personal services. The courts have no 
means of establishing a guard over a man to see that he performs 
his work. The remedies for non-performance are, therefore, dis- 
charge, and action for damages. 

Discharge. — An employer has a right to discharge an em- 
ployee for (1) willful disobedience, (2) misconduct, (3) negligence, 
and (4) incompetence. 

Disobedience. — Not every act of disobedience is ground 
for discharge. If the orders of the employer are contrary to, or 
outside of, the terms of the contract, or are imreasonable, or 
impossible of execution, obedience is not required. 

Misconduct. — Misconduct which injures the employer's busi- 
ness is ground for discharge To disclose the employer's business 
secrets, to foment discord among co-employees, or induce co- 
employees to quit the employer's service, to take bribes from 
subordinates, or to steal the employer's property, are some of the 
acts justifying discharge. Drunkenness as a habit, or on specific 
occasions when the employer's interests can be proved to have 
suffered, is sufficient cause for discharge. 

Negligence. — Negligence, like misconduct, must be of such 
a nature as to injure the employer's business, before it becomes 
cause for discharge Illness for a considerable time operates, 
within the meaning of the law, as negligence. Absence without 
good cause, especially in the case of those in responsible posi- 
tions, is material. For a similar reason, the delegation of duties 
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to another without notice to the employer, especially where the 
question of competence is an important onS, as m the case of an 
architect or engineer, is not sufi&cient performance. 

Incompetence. — An employee is responsible for any misrepre- 
sentation, express or imphed, as to his skill, experience, capacity, 
or training In undertaking work an employee, m eftect, affirms 
his ability to perform it. Nor can he plead ignorance of the 
nature of the work, at the time of entering upon the contract, 
if no fraud on the employer’s side prevented his securing the 
information. If, then, the employee reveals his inabihty to 
perform the work, even though he may work with all his energy 
and talent, he may be discharged. If an employee accepts addea 
duties while employed, he is bound to peiform them, for he has 
entered into a new contract to do so. He might, lawfully, have 
dechned to perform them, without invalidating the original con- 
tract, but having once assented to the new duties, he is bound for 
their proper performance. 

Wrongful Discharge. — If an employee has been wrongfully 
discharged, and has acquiesced, he has thereby released the 
employer from all liability. When there is a question as to 
whether or not a discharge is absolute, the proper course for 
the employee is to tender his services until they arc definitely 
refused, for performance, or tender of pcrfoimance, is required 
of one party before he can require performance by the other 
party. When an employee has been wrongfully discharged, 
he is bound to seek similar employment with reasonable diligence, 
in the same general locality. Failing in this, or securing less 
remunerative employment, he can then hold his original employer 
liable for his wages, or for any deficit in his wages. He is, how- 
ever, not bound to accept employment of a different kind. 

Condonation of Offense. — An employer having once con- 
doned an action cannot later discharge the employee for that 
action alone. The retention of an employee, after his services 
have become unsatisfactory, operates, in general, as a waiver of 
breach of performance, and entitles the employee to his wages or 
salary for the period; but it does not afford conclusive evidence 
that the employer has completely condoned the offense, for he 
has a right to take into consideration the significance of a series 
of offenses m determining competence. An employee once 
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wrongfully discharged cannot later be ordered to return to work 
and; failing to do so, be legally discharged for this as a breach 
of performance. There can be but one discharge under one con- 
tiact. 


Peoblems 

Transfers. — Would you transfer to other work, at his request, an 
employee who says that he never will be contented in the department 
in which he is now workmg? 

Would you transfer a woman employee, who is satisfactory at her 
present assignment, because she had requested a transfer, giving as the 
reason that she would like to try some other land of work for a change^ 

Would you transfer a new employee frpm his first position, on his 
request, if the foreman reported that his work and attitude were not 
satisfactory‘s* 

If an employee is absent on account of sickness or accident, and the 
foreman finds that the new employee hired to take his place temporarily, 
IS superior to him at the work, what shall be done when the regular man 
icturns and asks for his old job again? 

If an employee is transferred to a new position, for which a wage rate 
has never been set, on what should the rate of wages depend? 

Will you formulate a set of rules which in your opinion should cover 
the rcquiicmonts with respect to transfers? 

Discipline. — ^Wliat can be done with an employee, otherwise satis- 
factory, whose attendance is irregular, and who never gives notice of 
absences*!* 

What policy or policies would you suggest as most likely to succeed 
in eliminating the practice of coming to work late, and of stopping work 
eaily to clean up the work place, change clothing, etc , so as to be able 
to make a rush for the door at the sound of the gong? 

Should an employee ever be reprimanded in the shop before his or 
her associates for breaking a rule or comimttmg an error*!* 

Is it ever advisable to change employees to jobs, or to departments, 
they do not like, by way of punishment*!* 

Teaching the Company Rules. — ^A metal-working establishment 
with 2000 employees, composed chiefly of intelligent handy men and 
skilled mechanics, published a book of shop rules, together with general 
suggestions to employees. It gave a copy of the book to each man New 
employees received copies upon being employed It has been found, 
however, that the men do not study the book, and so are ignorant of the 
rules, and have to be told them by the foremen, usually m connection 
with some act of ignorance or negligence. What can be suggested as 
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a means for making these rules thoioiighly well known to the working 
force? 

The Employment Manager and a Hasty Foreman. — In a New England 
plant a truckman was pushing two heavy tiuckb dovn an aisle and m 
doing so was forced by his exeitions to zigzag fiom side to side It 
happened that two strangers weic at one end of this aisle, and the fore- 
man was at the other end watching them, as his suspicions had been 
aroused by some previous actions The two strangeis managed to keep 
out of view of the foreman by stepping behind the trucker As a result 
the foreman became angry, developed the idea that the trucker was m 
collusion with the sti angers, and discharged the man on the spot 

The trucker immediately applied to the employment manager for 
reinstatement on similar work in some other department There were a 
number of other jobs vacant The plant was experiencing difficulty in 
getting sufficient labor The man discharged fiom the department 
had been employed about 5 years, and was satisfactoiy 

In this case the employment department had been in operai-ion only a 
few months and its functions and methods, and the range of its powei 
remained to be established, largely by the actions of the new employment 
manager Generally speaking, the foremen wore suspicious of the 
employment department, fearing that it would undermine their power 
to mamtam discipline, and would reduce them to cleiks 

What policy should the employment manager endeavor to put through, 
with reference to the discharged tiucker, who has appealed to him? 

The Elements of a Square Deal. — In The Twelve Principles of 
Efficiency” (5th Ed, 1917, Ch 7, p 191), Mr Hairington Emerson, 
lays down nine rules, w'hich he considers to be essential to the main- 
tenance of the square deal to the employee Report these lules, and 
state what additions to them, if any, you would make, if you were 
responsible for the preparation of the statement of a corpoiation, to be 
published m the Book of Rules, to indicate the general policies of the 
corporation toward its employees 

Collective Bargaining Contracts. — Secure a number of collective 
bargaining contracts from the files of the Monthly Labor Review, the 
Bulletins of the Series on Conciliation and Arbitration published by the 
Bureau of Labor Statistics, and from the national offices of trades 
unions Dissect these contracts carefully, and classify the materials. 
Report as to the essential clauses of such agreements, and as to the 
variations which specific conditions pioduce 
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CHAPTER XIX 


THE MEASUREMENT OF WAGE FACTORS 

The wage problem is the endeavor of employers and em- 
ployees to establish a ratio between money and services, and by so 
doing bring the value scale and the effort scale into connection 
with each other. 

Broadly considered, wage rates are influenced by almost every 
general force which makes itself felt in the world of industry and 
commerce Great inequalities in wage rates exist without adequate 
reason, neither party to a wage transaction can be sure it has 
received justice, there is much suspicion, relationships are strained, 
and much energy is diverted from production to carry on a warfare 
both secret and outspoken. 

The average employment contract might be expressed if the 
employer were to sum up conditions to the prospective employee 
somewhat as follows: ^^You give me your presumed ability 
and assumed skill, and the experience which I can only vaguely 
infer from the history you have given me. Enter my service and 
exert your influence of character, whatever it may be, among 
my employees. Use energy, if you are well and energetic; avoid 
accidents, if you are prudent; be regular, if you have developed 
regular habits. Submit yourself to direction and be cooperative 
and helpful, if you have the temperament and training for 
success in teamwork. For my part, I will introduce you into the 
unknown environment of my shops, will give you a task called by 
the same trade name as you use to designate your craft, but which 
may in fact be quite different, and will place you at work with 
machines and tools and equipment, the reliability and state of 
repair of which vary from one workplace to another. I will 
subject you to the rule of a boss whom I have made a tzar in his 
shop, and have never checked up as to the possible abuse of 
power. You can associate with my employees, selected as care- 

434 
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lessly as yourself, in rooms the ventilation and heating of which 
we do not greatly trouhle ourselves about. I say nothing regard- 
ing promotion, nor about the prospect of steady employment. 
Now, in view of all these circumstances, we agree that blank 
dollars and blank cents is the correct daily wage rate.^^ 

The Price of Commodities versus the Price of Labor, — How 
can a fair price for labor be attained, regularly and generally in 
industry? Let us look for a moment at the agencies of industry 
and commerce by which a fair price for a material commodity 
is brought about. The modern market, as illustrated by a com- 
pletely equipped trading city, offers an opportuity for the 
free and varied play of supply and demand under a condition 
which aims at publicity of basic data, and reasonably accurate 
measurement and statement of each influencing factor. Any 
transaction between a supplier and a taker of a commodity for a 
given use is influenced by the position of all potential suppliers and 
takers of the same thing at the same time for the same use by 
publicity, as most perfectly expressed on the produce exchange 

The price of an article for one demand is influenced by the 
possible price for other demands, and the price for all demands is 
influenced by the price of other articles which will serve these 
demands, through the merchants who are willing to reach markets, 
and perhaps develop new ones, when prices mdicate merchandising 
profits. The price of an article in any locality is influenced by the 
price of it in other localities, through publicity and the presence 
of merchants and transporters who will ship in or out when the 
differentials admit of a profit. The price of an article at any 
given time is influenced by the price of it in the recent past, and 
the prospective price of the near future, through the presence of 
warehousing and merchandising businesses, which hold stores 
from past production to dump upon the market, or who will buy 
for storage and future sale, whenever price differentials warrant. 
The values thus locked up are carried by the banking industries 
upon the security of collateral which the warehouse industries are 
organized to safeguard. 

The price of an article is influenced by the price of the raw 
materials out of which it can be made, and the price of the deriva- 
tives which can be made of it, because of the manufacturing in- 
dustries which stand ready to convert from one product into the 
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other, when the price spread insures converting profit. The 
price of an article is influenced by the price of ai tides which can 
be made of like materials and wnth similar piocesses and equip- 
ment, by the readiness of manufactuiers to turn from one line of 
production to another as relative prices dictate. The modern 
maiket accomplishes its work for commodities by permitting the 
equating of any given price with all other prices which are in any 
way related to it. Normal converting, transporting, merchandis- 
ing, and storage charges thus limit the spreads of related com- 
modity prices. 

The securing of a fair price for labor is admittedly a more 
difficult thing than the organization of the commercial and 
industrial forces required to insure a fair commodity puce. Labor 
cannot be stored. It can only to a slight degree be converted, as 
the woikei is taught a new skill or ciaft. It is loath to move and 
cannot at will be shifted about to bring a distant maiket into line 
It is not sepal able from the human personality which must live 
and think and enjoy or suffer where the labor is being delivered 
Nevertheless, the formula for fair wages must be similar to that 
for fail commodity prices, to this degree at least, that any given 
transaction for the dehvery of labor at a stipulated wage should 
be made in the light of as complete a set of definite and measurable 
relations to other wage contracts as possible. 

Review of Wage Factors. — There are needed methods of 
fairly measuiing and classifying wage earners which shall be 
something better than the popular trade terms now used, and 
the casual “ sizing up ” process depended upon. Matters con- 
serving health and physical vigor can be determined by physical 
examinations. Intelhgence can be rated by mental tests. Trade 
skill is measurable by trade tests, and time and motion studies 
More general chaiacteristics can be summed up in service records 
such as are already coming into use. 

Likewise, there arc needed methods of measuring the charac- 
teristics of positions of employment offered. The task with its 
demands upon strength, speed, and skill can be stated, on the 
basis of knowledge derived from time and motion studies, fatigue 
studies, and the skill discriminations of trade tests. The rules 
upon which discipline and company policies rest can be codified 
and published. Working conditions can be summarized — as they 
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already are in some trades — by means of codes of shop standards, 
and shop ratings based* upon the inspections of trade organizations 
The expression of the quality of foremanizing to be found in any 
individual estabhshment will present difl&culties, but we may 
hope for more standardized conditions in the near future, as a 
result of various progressive movements involving shop manage- 
ment and foreman training, which are now under way. 

As to the outside factors which bear upon the individual wage 
bargain, the relation of the wages of the individual job to the 
wages given by the same employer for closely related kinds of 
work should be definitely fixed by an equalization process The 
wages offered for the same work by other employers, and in other 
localities, should be made into intelligible guides for local use 
by improved market reports. The bearings of the cost of living 
upon any given wage can be made clear by quantity estimates, 
and by frequently compiled index numbers of costs. 

Underlying all of these factors is the economic balancing process 
of society, which fixes the general value levels, through the opera- 
tion of supply and demand. As the specific wage bargains which, 
m their totality compose the general wage situation, are made 
more accurate and just, the general market rates of wages will of 
necessity become so, for the general rates sum up the influence of 
all specific transactions. 

Progress through Measurement. — ^The line of progress in wage- 
setting IS to discover the means of giving an intelligible measure- 
ment to the various factors of the wage problem, to establish the 
agencies — at first chiefly within the estabhshments of progressive 
employers, but later throughout a line of trade, or upon a local 
market — for proceeding m wage negotiations more and more upon 
a basis of fact as to values, and less upon mere opinion or a trial 
of strength in bargaining. 

To make progress toward accuracy in the solution of any com- 
plex problem, means to attain a higher degree of accuracy m the 
measurement of the individual factors which enter into the result. 
Each element reduced to clearness by so much reduces the realm 
of darkness. Each step taken with reference to any one factor 
by so much advances the conquest of science. Each step disposes 
of a collateral issue, or dresses away a subordinate consideration, 
so that the central issue of the demand and supply of labor power 
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in relation to managerial talent, or saving, or risk-bearing, can be 
more cleaily seen and adjusted. 

A wage based upon measurements will respond chiefly to the 
permanent conditions and general tendencies, and will be little 
disturbed by the mere strategy of bargaining. Such a wage will 
be relatively stable, for the variations of fundamental conditions 
are less than the fluctuations of opinion as to those conditions. 

Upon an issue that is clear and measurable, the average man 
can mature an intelhgent opinion, therefore public opinion, which 
always stands for what it understands to be justice, will make 
itself felt in behalf of just wages, if only science can make clear to 
the public what justice means. Any standardization of elements 
which will make it possible to take the labor problem to pieces, 
and decide one element of it at a time, will make for a more 
intelligent and forceful public opinion. It is apparent that the 
jealousy existing between capital and labor offers an obstruction 
to the progress of the scientific study of the factors involved in 
fixing the price of labor or in determining the efl&ciency of labor 
It is certainly to the laborer's interest to get the labor-valuing 
process into the hands of persons of scientific temper, and get 
scientific agencies applied to the calculation of wages. 

Measurement of the Wage Earner. — The wage earner brings 
to market qualities as determined by age, sex, nationality, color, 
health, strength, acuity of eyesight and hearing, amputations 
(if any), and his general education, and trade experience, and 
qualities of character. He has much need of something more 
definite than the usual letters of recommendation, something 
more open to inspection than the records of the former employers, 
and something more explicit than the impromptu account of 
himself which he can give. The better the job he seeks, the 
longer the probationary period he must pass through, on work 
beneath him, before he can get back into the stride of his best 
work. The better he is as a workman and a man the more in- 
adequate is the usual sizing-up process and the usual employment 
interview; and the more he suffers from, the lack of accurate 
measurement at the hands of former employers, and the lack of 
documents which will make his rating certain in the world of work. 

There are five tests of competency which are in process of intro- 
duction into American establishments. The first, in point of time, 
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is the test of time and motion study. Designed primarily to 
establish standards of dutput, these have served inevitably as a 
means of rating and sifting employees. The second is the physical 
examination, which was rapidly introduced after workmen’s com- 
pensation laws laid upon employers the financial responsibility of 
all accidents. Mental tests constitute the third group. These, with 
the fourth group, which consists of trade tests, were developed 
greatly during the World War, as a means of classifying the Ameri- 
can drafted force. The fifth type of test is in strictness a record 
rather than a test. It is the individual service record, or employee 
history, compiled by the employment management staff. 

Measurement of the Task.— There is equal need of standard- 
izing what the employer has to offer, and giving it an inteUigent 
qualitative and quantitative statement. What will be the nature 
of the physical process? What skill and trade knowledge and 
experience and general education are required^ What tools and 
equipments and machines must be understood? And what re- 
sponsibility or nervous strain is involved? 

The chief source of information as to the speed, stress and 
intermittency*of work is in time and motion studies. The great 
contribution of scientific management to the wage problem lies in 
its development of the art of making accurate time studies upon 
work done in a carefully controlled working environment. By 
means of such studies a more definite conception as to what per- 
formance should constitute a first-class day’s work has been 
arrived at than was possessed before. This is, indeed, the greatest 
single step ever taken in the direction of definiteness in wage 
measurement. It has fixed, well enough for practical purposes, 
one point in the scale of work effort. 

When to the specifications of the task are added records of the 
individual performance of the workman, there is produced some- 
thing to which the employee can refer in appeal against arbitrary 
discharge, or the spleen of any individual official. In case of a 
shut-down, a capable man has, in such records, specific proof, 
accurate and convincing, as to his capacity, and as to the result 
he can guarantee to another employer. 

Measurement of Working Conditions. — There is need of 
accurate public knowledge of the working conditions to which 
any employer subjects his employees. If it could be certainly 
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ascertained in the ease of any particular shop what the heating 
and ventilation and humidity conditions wcic, what dust and 
noise and fumes were to be encountered, what the provision was ot 
windows and lights and seats and toilets, what the cleanliness, 
and what the fire risk, it would exert an influence upon the direc- 
tion of the stream of labor, effect labor costs, and so make for 
efficiency and decency. Especially would such knowledge be 
effective if it could be conveniently summed up as by a code of 
shop classification, with a characteristic title to designate all 
shops of a given degree of excellence. 

In such a rating can be included a statement of the work of 
the service departments, whose functions are to deal with repairs, 
tools, materials, instructions, planning, payroll, and employment 
management. 

Measurement of Foremanizing. — The expression of the char- 
acter of the foremanizing in any establishment will always be a 
difficult matter But there are at present an unusually large 
number of reform movements, in practical industry, which center 
upon or influence the foremanizing problem. The tiaimng of fore- 
men IS gradually making its way. This may be* expected to 
establish certain semi-professional standards and develop some- 
thing of a professional feeling Functional foremanizing tends 
likewise in the direction of professionalizing the occupation In 
the elaboration of the work of service departments, organized 
administratively as units independent of the shops, we have a 
distinct and powerful influence toward expertizing ceitain func- 
tions, and standardizing upon the best methods. 

Wage Equalization. — ^An important circumstance in determin- 
ing any individual wage rate is the w^ages paid in the locality for 
jobs which are not identical, but which arc sufficiently sirnilai in 
character so that comparisons of remuneration arc practicable. 
When an employer brings into his establishment a group of em- 
ployees who have the current market ideas as to proper icmunera- 
tion, and who represent different crafts and skills, for which they 
have been paid at different rates elsewhcie, and he pays at rates 
set in the ordinary way, it will promptly develop that there are 
grievances as to the rates of pay. If the employer has used the 
common terms designating the crafts as the basis of his wage 
grouping, he will find that traditional terminology makes one 
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word stand for a considerable number of different kinds of work. 
The International Harvester Company found that the persons 
they had designated as carpenters should in reality be classified 
as cabinetmakers, carpenters-all-’round, carpenter-joiner, carpen- 
ter-flaskmaker, carpenter-rough, carpenter’s helper, and labor- 
on-construction. In an individual establishment, rates of pay 
are brought under intense scrutiny by reason of the close proximity 
of employees working regularly together. Active comparisons 
are made as to the diflaculty or skiU requirements of different 
kinds of work, as to the physical effort required in each job, as to 
responsibility imposed, and as to disadvantages due to heat, 
dampness, fumes, noise, etc. 

When the pay is the same for tasks which are intrinsically 
different, or the pay is different for tasks intrinsically the same — 
and such cases are numerous in ordinary practice — a conviction 
of unfairness arises in the minds of employees. Unless these 
unjust distinctions are removed, and the wage scale is made 
to correspond fairly with the nature of the tasks, there will be 
dissatisfaction and ill will. The management will be looked 
upon as either incompetent or unfair; and the holders of over- 
paid jobs will be considered as ^'foremen’s pets/’ Complaints 
as to pay will be numerous from those in underpaid jobs; there 
will be numerous requests for transfer to other work; and 
employees will be constantly leaving to try their luck with some 
other employer. Unequalized pay is one of the great causes 
of labor turnover. Consequently, there will be, in the case 
of the underpaid jobs, much green labor, and a high record of 
spoiled work and accidents. 

With an adequate system of employment management, these 
conditions reveal themselves. The control sheets, which record 
labor turnover by jobs, will show an accumulation of records on 
the underpaid work. The record of complaints as to pay, and 
of requests for transfer will show a like distribution. The reasons 
for the labor turnover will be revealed in the terminal interviews 
with quitting employees, in the employment department. The 
records of spoiled work and of accidents classified by jobs, and the 
known difficulty of securing the labor force for certain jobs, will 
confirm other indications as to the locality of trouble. 

The remedy is a revision of wage rates through the process 
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known as equalization. The first step m wage equalization is to 
form, out of the diKcrent jobs of the plant, a scale of skill or talent 
or peifoimance, by anangmg them in progressive ordci fiom lowest 
to highest The committee must consider, foi each job, the educa- 
tion, physical qualities, and piior experience required Other 
factois are the nature of the operation, the conditions suiroundmg 
the work, the tools and machines which must be understood, and 
the responsibility carried. The scale of performance should have 
a sufficient number of steps or distinctive positions to recognize 
differences fairly, but it should be kept as simple as possible. The 
different steps should represent an equal distinction or advance m 
the quality of the perfoimance It is usually possible to reduce 
very much the number of rates below that in use. The Inter- 
national Harvester Company before equalization had neaily 400 
different day woik jobs. These it was found possible to represent 
by a scale of 19 classes. 

The wage portion of the equalized scale of the International 
Harvester Company, recognizing 19 gioups of pay is as follows 


Class 

Max- 

imum 

Min- 

imum 

Class 

Max- 

imum 

Min- 

imum 

Class 

Max- 

imum 

Min- 

imum 

1 

1073 

100 

8 

150 

120 

15 

190 

160 

2 

120 

100 

9 

140 

130 

16 

200 

160 

3 

120 

110 

10 

150 

130 

17 

210 

170 

4 

125 

no 

11 

160 

130 

18 

220 

180 

5 

130 

no 

12 

ICO 

140 

19 

235 

195 

6 

130 

120 

13 

170 

140 




7 

140 

120 

14 

180 

150 





A performance scale having been formed, the next step is to 
construct a value or wage scale to stand alongside of it The first 
connection to make between the two scales is the rate of pay for 
the lowest class of work represented. This may be used as the 
base rate or 100 per cent, all other kinds of work being rated m 
terms of the base rate When the current wage rates (which are 
to be superseded) are entered opposite the respective positions of 
the performance scale, a general idea can be formed as to the 
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tendency of remuneration, or the slowness or rapidity of wage 
advance with advance in performance Removing these old rates 
entirely, but proceeding in conformity with the general rate of 
progression shown by them, the remunerations of the ideal wage 
scale can be determined in such a way as to advance steadily 
from the bottom to the top, and avoid all over- or under-remunera- 
tion of the various jobs on the way. This will give wage quan- 
tities corresponding to the steps of the performance scale. A 
portion of the equahzation scale of the Clothcraft Shops is here 
reproduced. 


Wage Scale 

Class 

Opeeation Scale 

Maximum 

200 

Minimum 

160 

1 

f Sleeve sewing. 

Cutting in top pocket. 

[ Edge taping 

180 

144 

2 

Collar overcasting. 

160 

128 

3 ] 

f Stitching waist bands. 

1 Seammg 

140 

112 

4 J 

f Making tunnel loops. 

1 Making flies. 

120 

96 

5 

Overcasting. 

100 

80 

6 

f Sorting. 

Marking. 

[ Turning sleeves. 

90 

(Retainer wage.) 


Apprentices. 


In this scale the maximum wages were first fixed. All minimum 
rates are 80 per cent of maximum rates. All rates are here ex- 
pressed in terms of percentages of the maximum rate for class 6. 

The basic wage in this case is that for the minimum paid to 
unskilled labor — the minimum of class 6. 

A wage and performance scale, representing the personnel 
of an office manager’s department, expressed in the wages of 1917, 
is as follows: 
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Wage Scale Class Operation Scale 

S75 00 a month A Experienced telegraph operators 

$65 00 a month B Night janitors — 54 hours per 

week Yard men — 48 hours per 
week 

$6u 00 a month G Experienced stenographers as- 

signed to central transcription 
division Day janitors — 
44 hours per week 

$55 00 a month D Phonograph operators m central 

transcription division Stock 
clerks in supply division El- 
evator opeiators-“4S houis a 
week 

$45 00 a month E Telephone opeiatois (girls) Mail 

room clciks (boys with high- 
school education eligible for 
promotion into othei depart- 
ments as junioi clerks) 

$40 00 a month F Central file clerks (girls) Multi- 

graph operators (giils) Foim 
typists (girls) 

$35 00 a month G Clerks on folding, gathoimg, en- 

(minimum) closing, and mailing (girls) 

Messengers (girls) Matrons 
(women) ^ 

It will be noticed that, in two of the scales here given, there 
is a spread provided between the maximum and minimum rates 
This permits the recognition of differences of individual merit 
within any one class 

The Standard of Life. — There are a number of outside in- 
fluences, which arise neither from any quality of the worker, nor 
from any feature of the job offered by the employer, nor yet from 

^ Job Specifications, Franklyn Meine Washington, Federal Board for 
Vocational Education, 1919 
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any factor which is represented in the current market rate of 
wages, which influence ^the judgment of the wage earner, and of 
the general community as well, as to the propriety or impropriety 
of a given wage. Chief among these outside considerations is the 
standard of life. 

This conception is applied particularly to the judgment of the 
wages of the lowest class of labor, because its importance is 
derived from the idea that wages should not be allowed to sink 
below the level which is sufficient to maintain the worker in 
health and decency. 

The chief difficulty with standard of life concepts, in general, 
is that there is no agreement as to what should be included in 
such a standard. Mr. Royal Meeker, former head of the Bureau 
of Labor Statistics, and the person chiefly responsible for the 
standards published by the Bureau, has said: There is no such 
thing as an American standard of living, in the sense of a very 
superior standard giving all the necessaries, many of the comforts, 
and a goodly supply of the luxuries of life. On the contrary, we 
find that there are as many different standards as there are 
different incomes and families of different sizes.” ^ 

The Bureau of Labor Statistics has suggested three different 
standards: 

(a) The pauper or poverty level. 

(b) The minimum subsistence level 

(c) The minimum of health and decency level. 

It is obvious that the gist of the problem of setting any standard 
of life lies m determining exactly what quantities of goods and 
services shall be allowed to enter into it. Once the quantity 
budget has been decided, it is a simple matter to obtain the 
prices of the various articles, and determine what annual income 
a wage earner would require at any given time and place — assum- 
ing good habits and judicious expenditure — to realize the 
standard. 

The Bureau of Labor Standard. — The Bureau of Labor Sta- 
tistics has compiled a quantity budget representing a “ health 
and decency ” standard for a family of five persons. This is the 

1 Monthly Labor Review, July, 1919, p 13. 



446 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


third, and highest, of the standards mentioned above. This 
budget was priced by the Bureau of Labor Statistics for Washing- 
ton, D. C., for August, 1919, as costing $2262 47. The details of 
the budget may be examined in the Monthly T^abor Review for 
June, 1920, pp 1-18. The changes in the cost of the standard of 
living budget aie compiled carefully by the Bureau of Labor 
Statistics four times a year, for 32 cities 

The Misuse of Standard of Life Calculations. — It should be 
understood that a standard of life budget, such as that of the 
Bureau of Labor Statistics, is not entirely an economic concept. 
It contains, at every point, allowances to make it comply with a 
conception of how a family should live. To enforce such a 
standard of life through the minimum wage would not be an aim 
to make supply and demand operate more accurately with reference 
to the class of laboi involved, but paitly to set aside the opciation 
of supply and demand, and force a contnbution fiom the economic 
community, for the sake of achieving a moral ideal. It may be 
entirely piopcr to enfoice such an ideal by legislation, or loi indus- 
try to enfoice such an ideal voluntarily, by btandaidizmg upon a 
sufficient minimum wage. 

But what should be clearly understood is that there is an 
element of charity in the computation which is appropriate only 
when dealing with a scmi-submei ged class of labor. When wo 
pass from such a class, to compute a proper wage level for more 
gifted labor classes, wc cannot piopeiiy use a standard of life 
which contains an ethical allowance, as the basis of calculation. 
Unless this point is held in mind, one may fall into the absurdity 
of taking a standard with an ethical allow^ancc, for the minimum 
wage, and, by multiplying the standard by the differential of a 
higher labor class, as represented by some equalized wage scale, 
arrive at an inflated calculation. Thus, if a standaid of life 
budget of $2262.47 contains allowances of $300 for the sake of a 
social ideal, and we take a labor class with an equalized wage 
index of 200 per cent, and we multiply the standard of life budget 
by two, we shall have included an ethical allowance of $600 
To demand of the community $600, over and above what supply 
and demand warrants, for a gifted class of laborers, has no justifi- 
cation either in ethics or economics Such a pyramiding of wage 
claims can be found in arguments presented to the Railway 
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Labor Board in 1922 ^ The only safe practice is to keep the 
cost of living concept strictly within the province for which 
it was designed, namely, to serve as an ethical judgment of wage 
rates of partly submerged social classes. 

Wages and Index Numbers. — A considerable number of 
American firms use an index number of prices of commodities, 
as a means of moving the wages of all classes of employees, up 
or down to correspond with the general swing of commodity prices. 
This practice has no direct connection with the cost of living 
idea, but is a means of pa 3 dng wages with a practically constant 
buying power. 

The Wage Formula. — The direction of the modern movement is 
toward a more sensitive recognition of differences of output, and 
toward the use of specific elements of remuneration to reward speci- 
fic elements of merit. If two men in a certain hour produce the same 
amount and quality of work, but one is regular and the other a fre- 
quent absentee, one is prompt and the other tardy, one is safe and 
the other an accident fiend,” one is a contributor of valuable sug- 
gestions and the other a knocker, one is a member of the old 
guard ” and the other a recent arrival with the history of a rolling 
stone, there can be no doubt but that the hour of one man’s work 
is worth more than the hour of the other’s. It is a part of a 
superior series of employee relations. And yet, if remuneration 
be on a time or quantity basis, this superiority is largely ignored. 
If ignored, it is discouraged. We have, therefore, the industrial 
movement to expand the wage formula, so that it will more dis- 
tinctly recognize the various cardinal virtues of the wage-earning 
relation. 

Bonus Plans. — The use of bonus pa 3 nnents, now become a 
widespread practice, is a step in this direction. Under the 
bonus plan, the basic wage is left undisturbed, and extra items 
of remuneration are added to it, to pay for desirable qualities or 
notable service which it is not desirable to recognize by a per- 
manent advance in the pay rate. While held in the form of a 
separate element of pay, the amount of the reward can be in- 

1 See Docket No. 2,500, Decision 1267. Decisions of the United States 
Railroad Labor Board, VoL III, 1922, p. 789, Washington. Government 
R^'inting Office 
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creased or decreased, or the reward suspended altogether, depend- 
ing upon the record made by the employee. 

Any bonus which is not an extra remuneration added to nor- 
mal wages will cause an easing up of the employee’s effort in some 
other feature of his work, to counterbalance the special effort he 
puts forth to get the bonus. This is true because extra effort 
cannot be secured without extra pay. Any bonus which is an 
addition to normal wages must be clearly understood by em- 
ployees to be a share of a saving or extra profit produced by the 
bonus activity. Otherwise, the bonus is looked upon as evidence 
of ability to pay higher wages, and it leads to the conviction that 
the bonus should be added to the normal wages. 

In conclusion upon bonuses, it can be said that they tend to 
bring the employee toward the viewpoint of management, and by 
so much to make his remuneration respond to his individual 
efforts, somewhat as it w'ould do if he were in business for himself 
The bonus employee puts his energies on the activities which lead 
to the bonus, and tends to neglect other factors. Consequently, 
it is the function of management to prevent the bonus from 
throwing the factors of production out of balance. If a bonus 
is on production, the responsibility will rest upon the manage- 
ment to keep costs within bounds. If the bonus is on savings, the 
management must not let economy thwart output. 

Modem Wage Formulas. — The tendency of a bonus put upon 
one or two of the factors which enter into production to unbalance 
operations, has caused some employers to pass beyond the use 
of a collection of specific bonuses, and deliberately construct a 
wage formula comprehensive enough to recognize each element 
which it is desired to call to the attention of employees, and 
flexible enough in its composition to allow to each factor a care- 
fully considered relative weight in fixing the total of the remunera- 
tion. Such a wage formula demands that the employer know 
exactly what he wants from his employees, and that he have the 
administrative means developed for finding out promptly whether 
or not he gets it. This condition being fulfilled, the modern 
wage formula is one of the simplest, most direct, and most cogent 
ways of getting the performance desired. 

One of the best known of the modern wage formulas is that 
which was developed by Mr. George D. Babcock for the H. H. 
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Franklin Manufacturing Company, of Syracuse, N. Y. The 
formula, which is a complex one, stated in strictly algebraic form, 
we need not reproduce,^ The Employee’s Information Book of 
the Company, briefly explains the rating system which controls 
the wages as follows: '' The rating system aims to keep in a con- 
venient form for quick reference the record of each individual 
from the superintendent down, including both office and factory 
employees, and pay them on that record. The points of this 
record, briefly stated, are: 

1. Amount of work turned in. 

2. Amount of absence and tardmess. 

3 Spoiled work 

4 Ability on different kinds of work 

5 Years of continuous service 

6 Percentage of time spent on day work and premium work. 

7. Cooperation and conduct 

It may be added that cooperation and conduct ” are determined 
by a weighted scale of points, involving credits for cooperative 
acts and dements for offenses. 

An increasing use is being made of the point system. Under 
such a plan a certain number of points of credit is given for each 
desired act, and points of demerit are attached to undesirable acts. 
The rating of any employee is then simply the number of credit 
points remaining, after the demerits have been deducted. The 
credit ratings can be given positions on a wage scale, so that 
for any given number of credits there is a definite wage indicated. 
A point system may be used to distribute a bonus which rests 
upon a basic hourly wage, as in the case of the system of Cheney 
Brothers, or it may govern the entire wage, with no guaranteed 
minimum. 

In the Cheney Brothers’ system every job has both a maximum 
and a minimum hourly rate set for it. This is independent of any 
system of bonus or premium depending on quality or quantity 
of work or attendance. The men are rated for placing above 
the minimum on the following factors: 

^ See The Taylor System in Franklin Management, George D Babcock, 
N Y The Engineering Mag Co., 1917 Also The Taylor System m the 
Franklin Shops, George D, Babcock. Industrial Management, Vol 52, 1917, 
PP 534-654 
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1 Length of service 

2 Record of (quantity and quality of product 

3 Record of attendance and punctuality 

4 Citizenship 

This lb composed as follows 

(a) Taxpayer on real estate in 
Manchester or 5-yr resi- 
dence in Manchester 2 points 
(h) Citizen of the United States 2 ‘ ‘ 

(c) Voter in town of Manchester 2 ' ‘ 

(d) Ability to speak English 2 

(e) Ability to read English 1 point 

(/) Ability to wiite English 1 

The maximum latc of pay is given in each class for 100 points. 
The minimum is foi less than 30 points Department managcis, 
at theii descretion, can grant additional points as follows. 

A. Versatility 20 points 

Ability and willingness, evidenced by actual peiformance 
at regular intervals, to do nioi e than one kind of work 

B, Conduct 10 points 

(а) Constant coopeiation with the management in the 

impiovcment of processes and methods 

(б) Success m origmatmg and developing new ideas ^ 

Point Systems. — Many ingenious efforts have been made to 
design a w^age system which will pay, proportionately to their 
value, for the various kinds of work it is desired that an employee 
should perform The mechanism of such systems is usually to 
give credits m terms of points (subtracting points for demerits), 
and to calculate the remuneration at a fixed price per point earned. 

As an illustration of a point system of remuneration, where the 
entire Tvage depends upon the rating, the following plan, intended 
primarily for salesmen, may be considered. In this case the com- 
mon denominator is the value of the sale of a unit of that product 
which encounters the least sales resistance. If the value of such 
a sale be assumed to be $0 04, the value of any cooperative or 

^What 86 Years Have Taught Us About Selecting Labor, Horace B 
Cheney Monthly Labor Review, May, 1924, pp 11--12 


Maximum 
Credit 
20 points 
50 '' 

20 

10 
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non-cooperative" act can be calculated from the number of points. 
The table of wage factors is as follows: 

Points, Points, 
Credit Debit 


“ 1 Credit for selling desirable product- 

Basis of reward one point per dollar of sale 

(a) Easy selling advertised product 1 

(b) Products otfeiing double net profit 2 

(c) Products offering triple net profit 3 

(d) Products especially haid to seU 2 

(e) Productb that have very high repeat quali- 

ties 2 

(f) Products that are being closed out 2 

2 Credit for securing particularly desirable business. 

(a) Now customer who discounts bills 200 

(?;) New customer who pays within thirty days 150 
(c) New customer who takeb sixty days or over 100 


Half credit wdien ordei l^ icceived by mail 
One-quaitcr ciedit when order is closed by 
office 

Penalty for loss of customer — six months 


without buying ” . 150 

3 Credit for cooperating with Credit Department* 

(a) Information which results m savmg ac- 
count 100 

(h) Local investigation of new account 50 

(c) Valuable mfoimation regarding old ac- 
count 50 

Penalty for bad debt through failure to 

leport 100 

Penalty for bad debt not due to salesman . 50 

4 Credit for cooperatmg with Advertising Department: 

(a) Report on dealer advertising activities 2 

(h) Getting dealer to use store advertising 

matter 10 

(c) Getting dealer to use dealer electrotype 10 

(d) Securing mailing list from dealer . . 10 

5 Credit for cooperatmg with Sales Department: 

(a) For every report turned m 1 

(b) Foi calls made wnthout sales 2 
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(c) 


^Points, 

Credit 


Information of interest to other depart- 
ments . . . . 1 


Points, 

Debit 


6. Penalties and Rewards for Quality of Salesmanship: 

(a) Misrepresenting facts 

(h) Complamts from customers . 

(c) Goods returned in addition to credit ” . . 

(d) Falhng off m sales over last year 


1000 
600 
100 
100 1 


The mechanism of wage payment should not be overempha- 
sized. It is not the best form of management to attempt to do, 
through the machinery of wage calculation, what should be done 
by the general system of organization, and through the applica- 
tion of energy and intelligence in management. 


Problems 

A Score Card for Working Conditions. — ^With the permission of a 
local manufacturer, make a study of the working conditions of employees 
m some one selected department. Make a series of preliminary observa- 
tions, and obtain information by interview — especially with the fore- 
man — ^with the object of building up a score card suitable for rating 
the shop, and for the purpose of determimng the relative weight to be 
given to the different factors. The card should cover windows, illumina- 
tion, heating, ventilation, humidity, noise, fire risk, layout, floors, pas- 
sageways, seats, drinking water, dressing rooms, toilets, janitor service, 
accident hazard, payroll system, repair service, stock room service, 
tool room service, planning room service, foremanizing, employment 
management service, educational activities, rest room, lunch room, 
welfare features, pension system, regularity of employment, rules of 
discipline, shop committees, etc. 

When the score card is completed rate the shop by it, and report the 
subordinate scores and the final score, with explanations. 

An Equalized Shop Wage Scale. — If the permission of a local manu- 
facturer can be obtained, make a study of the jobs in a selected shop, 
considering the working conditions, the character of the work of each 
job (skill and strength required, responsibility carried, etc ), the relative 
outputs, and any other factors which, in your opinion, should have 
influence in determinmg wage rates. On this basis prepare what seems 

^Methods of Compensatmg Salesmen, C. K Woodbridge. Bulletin of 
the Taylor Society, Vol. 16, No. 4, August, 1921, pp. 153-156 
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to you to be a properly equalized wage scale for these jobs, and locate 
each employee at his proper level m the scale The scale used may be a 
series of percentages, the highest or the lowest wage rate being taken as 
100 per cent, and all other rates expressed as percentages of that rate 

When this is completed, secure, if possible, from the company officers, 
data as to the wages actually paid. Report as fully as the permission 
to use the data will permit. 

Market Rates of Wages. — If there is a public employment office in 
the locality, secure permission to tabulate from the records the occu- 
pations recognized, and the wage rates used for each occupation Rear- 
range the data to show the scale of different wage rates recognized, and 
to show the variety of jobs classed under each rate In your report 
call attention to any inadequacies which you find m this scale, or in the 
rates given to individual jobs. 

A Compaiison of Wage Factors. — Compare, section by section, the 
standard of life of the Bureau of Labor Statistics, which is described in 
the Monthly Labor Review for June, 1920, pp. 1~18, with the standard of 
life offered by John Mitchell, and described in his Organized Labor, Phil- 
adelphia, 1903, pp. 116-117, and the standard offered by John A. Ryan, 
and described in his book, A Living Wage, N. Y., 1920, pp. 100-107. 

Point out any significant differences between them, and indicate the 
relative position the three standards occupy with reference to hberality 

Wages and the Cost of Living. — Give your judgment on the following 
statement made by a management engineer While it is not possible 
to better the standard of living of the whole mass of industrial workers 
by a general proportionate increase in money wage rates, or to lower their 
standards by a general proportionate rate decrease, and since, therefore, 
the cost of living as a basis of wage-rate adjustments is impotent for the 
mass, unsound m principle, and vicious in its operation, it is possible to 
give preference to one class of industrial workers or to a few classes as 
against the others, by increasing their wage rates and holding those of 
the others down This is all that wage adjustments that are made on 
the basis of living costs do, whether the basis of adjustment is some 
assumed ^ living wage,’ or merely relative changes in the cost of living 
They merely give a preference to the workers affected as against the 
remainder of the mass of people.” 
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CHAPTER XX 


THE OLDER WAGE SYSTEMS 

Day Wages, Piece Rates, Peofit Shaking, The Halsey 
System, and the Rowan System 

There are two problems around which wage systems revolve. 
The first is that of discovering what a first-class man ought to do 
in a day. The second is that of inducing a properly selected and 
trained man to put forth the energy to do such a first-class day^s 
work Broadly speaking, the distinction between the old and the 
new systems of wage payment is that the old systems endeavor to 
solve both problems by means of the incentive contained in a 
system of payment; while the new systems attempt by means of 
such an incentive only to solve the latter problem, that is to say, 
the problem of getting a defined day^s work done. 

Either of these problems can be imposed chiefly upon the 
management, or upon the men, or can be divided in some approach 
to equality between the two. Of the older systems the day rate 
threw both problems chiefly upon the management. The piece- 
rate threw both chiefly upon the men. The Halsey and Rowan 
plans, which are late reforms of the old system, aim to split the 
responsibility and the incentive for the solution of both problems 
somewhat equally between management and men. 

The vital distinction between old and new systems — between 
ancient and modern history in wage payment — is that the old 
systems were used without adequate knowledge on the part of 
either management or men as to what should constitute satis- 
factory performance; while the new systems operate upon the 
basis of a clearly defined task set by the management, the per- 
formance of which by the workman constitutes a satisfactory day^s 
work. 
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The Day Rate 

Systems of payment, in the main, pay either for time or for 
output. If for time, there is some conception as to proper output. 
If for output, there is some idea of the tune which should be taken. 

The oldest of the wage systems is the one which offers the 
workman a given sum for a fixed period of his time. The rate 
may be quoted as so much per hour, day, or week The limits 
of a given rate are, at the bottom, the point of inefficiency which 
brings discharge, and at the top, the point of excellence which is 
rewarded by promotion Within these limits, the day rate pays 
exclusively for the workman’s time, taking no account of the 



Wages per day Direct-labor cost per job or per piece 

quality or quantity of work done So long, therefore, as the 
workman remains safely within the limits, he is m a passive state, 
except as he may be energized by the dictates of conscience, or by 
loyalty to his employer, or by the praise or blame of the foreman 
On the other hand, the employer is awakened to activity by this 
system of payment Any additional productive effort which he is 
able to secure from his force by means of the careful selection of 
individuals, the division of labor, the introduction of machinery, 
or by drive tactics of foremamzmg, is clear gain to him Any 
slowing down of the pace creates a loss which he alone must bear. 

The Chart of the Day Rate. — In designing a chart to illustrate 
the effect of an increase or decrease in the rate of production under 
the various wage systems, it is to be remembered that there are 
two things of primary importance. The chief stimulus which 
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moves the employee to exert himself is the amount of wages it is 
possible to earn m a day. The chief object of the employer is to 
lessen the direct labor costs per job or per unit of product.' The 
series of charts here introduced illustrate for each wage system the 
effect of the accomplishment of the task in different lengths of time 
upon these two things — the total earmngs of the day, and the unit 
cost for direct labor. 

Advantages, — I. The day-wage system adjusts itself fairly 
well to the realities of the financial position of the employee In 
so far as the wage earner is content to retain the standard of life 
of his class, he is satisfied with wages which meet the requirements 
of this class standard, regardless, within considerable limits, of the 
energy and ability he may have to put into his work. So long as 
there is no question of change of class, expenses appear to be chiefly 
a function of time — such and such bills to be met each week or 
month. The wages to cover these expenses will then appear, like- 
wise, to be chiefly a function of time — so much per day or per week. 

II. The day rate favors careful work, for it permits the work- 
man to express his ideals of craftsmanship and his pleasure in a 
perfect product, without loss to himself The man who builds a 
house by the day, instead of by the contract, never fails to mention 
the fact when he offers the house for sale Even excessive care as 
to the quality of work will not be distasteful to the day worker and 
his companions, for it will be recognized that this is one form of 
nursing the job 

III As the day-wage plan requires less administrative atten- 
tion than any other, and makes men more contented with delays 
and breakdowns than any others, it is suited for unstandardized 
conditions, for repair jobs, for building construction, and for non- 
repetitivc work generally In short, day work falls heir to all 
operations which cannot be organized profitably under some better 
system of pay. 

IV. The trade unions favor the day rate, because it creates a 
solidarity of interest within each wage group. Exceptional men 
endeavor to raise the standard wage as the only means of improv- 
ing their own condition The average man is satisfied with a 
wage which is fair for him Those who are below the average give 
their ardent support to the standard, for it is a means of rewarding 
them beyond then desert. 
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V. The calculations involved in this method of paying are 
simple The payroll can be made up, class' by class, directly from 
the attendance lecoid 

VI If it IS dcsiiod to make day wages respond with a reason- 
able degioe of flexibility to individual performance, it can be 
done by breaking up the traditional craft groups into a sufficient 
number of wage classes, each class being given a different rate of 
pay. There will thus be created a promotion and demotion scale, 
up and dowm which men may be moved according to their 
value 

VII By dividing each kind of work into short and clear-cut 
tasks production may be stimulated, and even, perhaps, stand- 
ardized for a time, if the performance aimed at is commensurate 
with the wages paid. 

Disadvantages. — I. The piincipal objection to the day-rate 
system is that it rcpi esses the superioi man. Mr. F. W. Taylor 
has said, The effect of this system is distinctly demoralizing and 
leveling, even the ambitious men soon conclude that since there 
is no profit to them in working hard, the best thing for them to do 
IS to woik just as little as they can and still keep their position. 
And under these conditions the invariable tendency is to drag 
them all down even below the level of the medium ” ^ Thus 
latent talent tends cither to hide itself, and so not sccuic the 
necessary training and authoiity to render greater service, or else 
it finds vent in antagonistic forms of activity 

II It IS, of course, no argument against the day-wage system 
to say that it forces the best men into the unions, for the better 
the rank and file of the labor organizations are, the better the 
policies will be. But a system which produces m exceptional 
men a sense of personal injury is sowing dragon's teeth. 

Fredeiick W Taylor said of the day-wage plan of recognizing 
no individual distinctions among the employees m a wage class, 
'' The proper and legitimate answer to this herding of men together 
into classes, regardless of personal character and performance, is 
the formation of the labor union, and the strike, either to increase 
the rate of pay and improve conditions of employment, or to resist 

Piece-Rate System F W Taylor, Trans of Am Soc of Mech. 
Eng , June 1895, VoL 16, No 647, p 861 
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the lowering of wages and other encroachments on the part of 
employers/^ ^ 

IIL The flexibility which is to be obtained under the day-rate 
system by the creation of numerous wage classes (point VI above) 
is more theoretical than practical. Speaking from a long practical 
experience, Mr. H. L. Gantt says, The employer usually pays 
but one rate of wages to one class of workmen, because, as a rule, 
he has no means of gauging the amount of work each man does. 
It is exceedingly difficult to keep an exact record of what each of a 
number of men does each day; and even if he had such records, 
the difficulty of comparing them would be very great, unless the 
work done by each man was of the same nature, and done under 
the same conditions. The result is that he keeps no individual 
records, but usually treats all workmen of a class as equals, and 
pays them the same wage. There may be 20 per cent who are 
very much more efficient than the rest, but he has no way of 
distinguishing them from the others with any degree of certainty; 
hence he declines to increase any wages, or makes the difference in 
wages insignificant as compared to the difference in efficiency.”^ 

IV. The standardization of performance (point VII above) 
cannot be made self-enforcing when the day rate is used. The 
only vis a tergo to keep the men above ordinary performance is the 
energy and attention of the management. 

^^^fhe day-work method of payment,” says Benj. A. Franklin, 
permits many a man to work at a task for which he has neither 
taste nor ability, when he might make his mark at some others 
Proper incentive methods pick out the able men and often force 
out the unable, not infrequently into tasks at which they achieve 
greater success ” ^ 

V. Since the pace at which the management can drive the men 
is a variable one, the wages become an uncertain element of cost. 

1 A Bece-Eate System, Frederick W Taylor, N Y. Trans Am Society 
of Mechamcal Engineers, 1895 Paper No 647. 

2 Work, Wages, and Profits, H L Gantt, N. Y. Engmeenng Mag. Co , 
1910, p 52. 

3 Experiences in Efficiency, Benjamin A Franklm, N. Y. The Engineering 
Mag. Co , 1915, p 12 
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Piece Rates 

The second of the long-standing plans of paying labor is to set 
a price upon a 30 b or a unit of product, and pay that sum regardless 
(within promotion and demotion limits) of the time taken to accom- 
plish the work. As piece rates have originated in the majority of 
cases m a process of changing over from day rates, it has been 
natural, in setting them, to take into account the previous day- 
wage standards, and the previous rates of performance. In most 
cases rates have been fixed at such a point that an average per- 
formance would yield the current wages of the trade. In some 
cases the rates have been based upon the idea of a “ fair ” or a 
“ good honest ” day's work, and the time of a single selected man, 
or the average time of a number of selected men, has been taken to 
represent this conception. There is still in this standard an indi- 
rect recognition of the current day wage, and of the prevailing pace 
of working, A piece rate must rest upon a judgment as to proper 
working times and proper daily earnings. The straight piece-work 
system provides, however, no regular and normal means of revising 
either of these judgments, and so provides no normal method of 
changing the rate. 

Under piece work the employee makes all the gam or loss of 
his own time. If he shortens the time used, or if any improve- 
ment introduced by the employer shortens the time, he receives 
no less for the job finished, and he gains time in which to make 
extra earnings at the same rate. If he takes a long period, his 
remuneration may fall below day wages. While the employee 
makes all the gain or loss of his own time, the employer gains by 
rapid performance from the fact that the factory burden to be 
charged to each piece or job is decreased. 

Employers favor piece rates where soldiering is difficult to 
detect, as in moulding; where speed is unusually important, as m 
railroad repair shops; where work is done away from the employer’s 
place of business, as among the glove makers in and around 
Gloversville, N. Y.; and where the distinctness of tasks favors 
the calculation of a job price, as in the collar factories of Troy, 
N. Y., and the hat factories of Danbury, Conn The system is 
best suited for work of a repetitive nature, and for shops where 
there is not such constant change in the condition of jobs that the 
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workei is unable to make material improvements in the methods of 
working. In general practice, manufacturers who employ piece 



Fig 43 — Wages and Costs under Piece Rates 


Wages per day 

Direct-labor costs per piece or job. 
A == Standard time 8 hours 
B= Standard time 6 hours. 

C== Standard time 4 . hours 


rates are able to put from 60 to 85 per cent of their forces upon 
them. 

Advantages. — I. The chief advantage of this system is that 
the reserve productive power of those persons capable of better 
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than the average performance is given a market. In contrast with 
the abuse and fear which drive systems sometimes depended 
upon under the day-wage plan, the introduction of piece rates 
developed a system of voluntary effort, creating an atmosphere of 
willingness and zeal for performance. 

If the day-wage accommodates itself to the requirements of 
those employees who are satisfied with their standard of hfe and 
their status generally, the piece-rate system attracts those who 
are dissatisfied and wish to apply their energies to raise themselves 
into a higher economic class. The system thus serves as a means 
of sifting workers, and so performs an employment management 
function 

II Not only is output increased, but methods are overhauled, 
for the thought of the worker is set loose as well as his hand. By 
this the worlonan is put under responsibility, and stimulated to 
take the initiative. He is aroused to demand materials free from 
defect. He becomes impatient with the delays of service depart- 
ments, and outspoken in denunciation of breakdowns. There is 
thus a tendency for managerial duties to pass over from the 
employer to the employee, and for shop administration to drift 
along m the wake of the force. The workers overcome many 
defects of plant and management, in order to make their earning^/ 
in short, they often pull it through.'^ "The extra earnings made 
by men under the piece-rate system may, therefore, be looked upon 
as partly the addition of the wages of management to the wages of 
labor 

III As this implies, total costs are reduced, for while direct 
labor costs remain constant at aU speeds of performance, the 
increase in the amount of work done per hour decreases the 
hourly charge on account of plant and management. 

IV. The direct labor cost per unit of product or per job 
becomes a fixed amount, reliable for use in cost calculations 
of a preliminary or prospective character. This is very im- 
portant for aU trades which sell-then-make,’’ such as the 
garment trades, and the industries dealing with style goods 
generally. 

V The records of increased performance under piece rates 
constituted one of^e arguments which helped to introduce the 
8-hour day. To ^roce the hours from 10 to 8, and maintain 
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output, would require an increase in the rate of production of 
25 per cent. The response recorded by the Bureau of Labor^ shows 
that such an increase can be attained on the average, where the 
inducement is offered. 

Disadvantages. — I. The plan of giving to the wage earner all 
the saving in the time of production to be made in an estabhsh- 
ment from and after a certain date, is bound eventually to break 
down and require revision. Such a revision may be forced quickly 
by an unexpected spurt of workmen. If they easily attain a high 
rate of performance, and thereby reveal how far below the best — 
indeed, how unworthy and absurd — ^was the “ average or fair 
performance used as the initial basis of calculation, the employer 
will believe that he has trapped himself. 

II. When, under such conditions, the workmen get wages 
far above the customary incomes of men of equal abihty, 
general opinion will condemn the rates as unnecessary, and as 
unfair. 

When a worlonan who has been making large wages leaves a 
plant and a successor is put in his place, the employer feels that no 
part of the credit for reorganizing the work, and installing new 
methods, and establishing the proper rate of performance belongs 
to the new employee.“ He can hardly do otherwise than cut the 
rate, so that the new operative will earn but a fair rate, considering 
the effort to be put forth- If revision of the rate is not compelled 
by the workman's response, the general evolution of methods of 
production, including the introduction of improved machinery and 
superior processes of working will eventually bring it about. <The 
employer cannot pay excessive wages for long, when the improve- 
ments which permitted them have become common property of 
the industry, and he must face competition. The strike of 1892, 
at the plants of the Carnegie Steel Company, was due to the cut- 
ting of obsolete piece rates. Before this strike was called, some of 
the laborers were getting larger wages than the superintendents 
owing to improved appliances which bad greatly increased pro- 
duction since the rates were first set. As Mr. Halsey says, “ Cut- 
ting the piece price is simply killing the goose that lays the golden 
egg. I Nevertheless, the goose must be killed. Without it the 

1 Eleventh Special Report, Washington, D. C. U. S. Bureau of Labor, 
1904, p 17. .Jll 
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employer will continue to pay extravagantly for Kis work; with it 
he will stifle the using ambition of his men.’’ ^ 

III. Piece woik settles down eventually into a form of economic 
warfare between management and men. Although the rates 
have to be cut, the act of cutting them is looked upon as a declara- 
tion of war. The employees consider it the violation of an agree- 
ment. The conclusion in many cases is that the management 
introduced the first rates as a bait to induce the men to reveal how 
much they could do, while the second rates constitute the springing 
of the trap which is designed to hold the men for the new standards 
of working, while not allowing wages to exceed a certain moderate 
excess over day wages. The response of the workman to such a 
policy is to oppose the introduction of piece rates, but where they 
are established, to soldier as much as possible while the rates are 
being set, in order to get a long time base, and then to control the 
pace so that the wages earned will never rise above the point which 
IS thought to be the maximum the employer will allow. At that 
rate performance is pegged, and held, against all efforts of the 
management to increase it further. The piece-work system, after 
such a senes of events, settles down into an antagonism of interest 
between management and men, which is as clearly defined and 
enduring as any contest of policy possible under day rates. 

IV. The system is the parent of soldiering. Of it Frederick 
W Taylor said. “ Even the most stupid man, after receiving two 
or three piece-work ^ cuts ^ as a reward for having worked harder, 
resents this treatment and seeks a remedy for it in the future^ 
Thus begins a war, generally an amicable war, but none the less a 
war, between the workmen and the management. The latter 
endeavors by every means to induce the workmen to increase the 
output, and the men gauge the rapidity with which they work, so 
as never to earn over a certain rate of wages, knowing that if they 
exceed this amount the piece-work price will surely be cut sooner or 
later. . . , Every intelligent workman realizes the importance, to 
his own interest, of starting on each new job as slowly as pos- 
sible. . . . The extent to which, even in our largest and best 
managed establishments, this plan of holding back on the work — 
‘ marking time,^ or ' soldiering,’ as it is called — is carried on by the 

^The Premium Plan of Paying for Labor, F A Halsey Trans. Am. 
Soc of Mech En^, Vol 12 (1891), p 756 
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men, can scarcely be understood by one who has not worked among 
them. It is by no meahs uncommon for men to work at the rate 
of one-third, or even one-quarter, their maximum speed, and still 
preserve the appearance of working hard. And when a rate has 
once been fixed on such false basis it is easy for the men to nurse 
successfimy ‘ a soft snap ’ of this sort through a term of years, 
earning in the naeanwhile just as much wages as they they 
can without having the rate cut. 

" Thus arises a system of hypocrisy and deceit on the part of 
the men which is thoroughly demoralizing and which has led 
many workmen to regard their employers as their natural enemies, 
to be opposed in whatever they want, believing that whatever is 
for the interest of the management must necessarily be to their 
detriment. The effect of this system of piece work on the charac- 
ter of the men is, in many cases, so serious as to makft it doubtful 
whether, on the whole, well managed day-work is not preferable.” ^ 

V. High speeds are hard on machmery and equipment, 
especially where the machine speeds are not scientifically set, and 
where the mechanical conditions are not kept under competent 
control. 

VI. By analogy, high rates of performance are hard on the 
men. ,As was pointed out in the discussion of fatigue, high per- 
formance may be costly in human energy, unless the management 
possesses the ability to enforce standards conformable to the laws 
of fatigue. , All extreme exponents are dangerous in the hands of 
ordinary management. 

VII. "* The tendency of piece rates is toward volume at the ex- 
pense of quahty,\since the wage follows the tally of pieces finished. 

VIII. Straight piece work does not guarantee day wages. The 
discouragement of low earnings, therefore, besets the learner. 

Pbofit Shaeing 

Profit sharing has been defined as, arrangement freely 
entered into, by which the employee receives a share, fixed in 
advance, of the profits/’ ^ 

1 A Piece-Rate System, Frederick W. Taylor, N Y. Trans. Am. Society 
of Mechanical Engineers, 1895, Paper No 647 

2 Principles of Economics, Henry R. Seager, N. Y., 1923, H. Holt and Co , 

P 581. I 
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Piolit sharing is not a complete system of wage payment, 
but an adjunct which may be added to any of the fundamental 
plans which do not sufficiently awaken the energies of the 
employees. The usual plan of profit sharing is to calculate the 
profits of an establishment for a fiscal pciiod — cither a year or a 
half-year — and to pay a fixed propoition of them to the employees 
in the form of a percentage added to wages. Profits may be 
defined, for the purpose of this distribution, as that portion of 
gross earnings which remains after the usual operating expenses 
have been deducted, and after interest on boirowed money and a 
reasonable remuneration on the proprietor's capital has been taken 
out. This sum is divided between the proprietors and the 
employees. The division may be into equal parts — dollar for 
dollar — or it may be in such a proportion as to give the same 
percentage of dividend on the capital and on the total sum paid 
out in wages during the period. Tho latter plan would divide the 
fund, in the average case, m the ratio of 4 to 1. 

When the total share to be received by labor has been decided 
upon, tho next step is to distribute it to the individual workman 
This individual distribution is almost always on the basis of the 
wages earned. It is very common, however, to exclude from 
participation those persons who have been employed for less than 
a year. The remainder of the employees may be grouped some- 
what into classes, in such a way that the dividend is greatest for 
those of longest term of service The bonus so calculated may be 
paid out in cash, or it may be credited on the books of the company 
in payment for stock which is to be issued when fully paid, or it 
may be placed in a fund to provide old-age pensions or some other 
form of deferred benefit. 

The experience of the leading profit-sharing concerns in this 
country seems to indicate that the plan is only successful when 
coupled with a stock-sharing or stock-purchasing arrangement. 
The Procter and Gamble Company in 1903 abandoned the 
cash distribution of profits to employees, and instituted a plan 
which makes profit sharing an element in a stock-purchasing 
plan. 

Profit sharing does not choose as a basis for the distribution of 
the extra gams any measure of the individual efficiency of persons 
It passes by sudqt individual records and fixes upon an item — 
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profits — which expresses the prosperity of the business as a whole. 
In so doing it aims at ’teamwork, and the creation of a general 
spirit of loyalty, rather than at exceptional individual achieve- 
ments. 

It is to be noticed that profit sharing involves a measure of 
joint risk taking. It is, therefore, distinct from any plan for 
distributing a bonus to employees in the form of a fixed per- 
centage added to the wages, and given regardless of the profits 
earned by the employer. Profit-sharing plans naturally fade off, 
however, into a variety of more or less specific bonuses and gifts. 

Advantages. — A steady condition of moderate industry is 
rather feebly promoted. Idlers who, under this system, are steal- 
ing from their fellows as well as from the management, become 
unpopular. In general, a willing and teachable attitude of mind 
comes to prevail, which oroduces a sound public opinion or habit 
of the shop 

II. There is set up a joint aim for management and men, which 
emphasizes solidarity of interest. The employee is given a glimpse 
of the proprietor's problems, and a share in them which may 
somewlmt modify his mental attitude. 

III. iThe pecuniary benefits of profit sharing are indiscrimi- 
nately distributed, descending, as does the rain, upon the just 
and unjust alike. And so the plan is suited for situations where 
individual contributions cannot be accurately measured. This 
suggests that profit sharing is a plan which ought to be more at 
home among salaried men than among wage earners. 

Disadvantages. — L The plan is only appropriate for established 
and successful businesses which can reasonably anticipate regular 
profits! 

II. ^ The process of calculating the profits abounds in account- 
ing intricacies and arbitrary determinations so that, if the original 
spirit which inaugurated the system chances to wane, there are 
opportunities for disguising the earnmgs:5i 

III. It is an arbitrary arrangement "to couple any part of the 
income of the workman with the fluctuation of business condi- 
tions over which he has no personal control. Profits in a business 
are due, not only to the capacity of the shop employee or office 
clerk, but to the supply of capital, the fluctuations of the market, 
the advantages or disadvantages of the location, the judgment 
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used in extending credit, and the choice of suitable patterns and 
qualities of goods to make. 

To distribute profits in any fixed ratio between capital stock and 
the total annual payroll is a wholly artificial plan, without any 
logical basis whatever, except that the two quantities are at hand 
convenient for use. After the total amount to be distributed is 
once fixed, the use of the payroll to determine the ratios of distribu- 
tion as between individual employees is logical, for the payroll is an 
expression of the importance of each individual to the business. 

IV. It is an axiom that speculation is unsuited for small 
investors. Business profits are speculative; and the profit 
sharer usually has not the financial reserve to enable him to average 
out fluctuations, and preserve his habits of consumption imdis- 
turbed. In his case income and expenditure are direct-connected, 
so that irregular income tends to derange the entire economic hfe. 

V. From the point of view of the wage earner the sums to be 
derived from this system of remuneration, except in the cases of 
unusually successful corporations, are too small, too long post- 
poned, and too little influenced by the effort of an individual 
to make them an effective motive with the average laborer. 
^^The average workman,’^ says Mr. Taylor, “ in order to main- 
tain a rapid pace, should be given the opportunity of measuring his 
performance against the task set him at frequent intervals. Many 
men are incapable of looking very far ahead, but if they see a 
definite opportunity of earning so many cents by working hard 
for so many minutes, they will avail themselves of it.^/^ 

VI. ^the dividends imder profit sharing come to be looked 
upon as a matter of custom and as a right. If an employee in a 
profit-sharing corporation receives in wages $1500.00 a year, and 
in profits $250.00, and he has an opportunity to receive from 
another employer straight wages of $1750.00 a year, he will, if he 
remains, henceforth look upon his profits as a part of his normal 
wages, and not as something requiring extra effort to be put forth, 
nor anything to be especially thankful fop^ 

VII. {There is no new way opened by which exceptional indi- 
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No form of profit sharing/’ says F. W. Taylor, has yet been 
devised in which each individual is allowed free scope for his per- 
sonal ambition. This always has been and will remain a more 
powerful incentive to exertion than a desire for the general welfare. 
The few misplaced drones, who do the loafing and share equally m 
the profits with the rest, under (profit sharmg) are sure to drag the 
better men down toward their level.’^ ^ 

VIII. In spite of the solidarity at which profit sharing aims, 
it is opposed by trades unions. The distinction in kinds of solid- 
arity is elucidated by Professor Taussig: Trade imionism looks 
to a horizontal division; all the employees in a trade, scattered m 
various estabhshments, are to be united in common action agamst 
all the employers. Profit sharmg looks to a vertical division; the 
employer and employees of the single estabhshment are to be 
united, working together for the common welfare of their compact 
group, sharmg the gains and perhaps the losses. . . . The umons 
are opposed to profit sharing, or at least suspicious of it, because 
it tends to make the workman interested chiefly in the welfare of 
his immediate fellow-employees, not in that of all workmen of the 
trade or locality.” ^ 


The Halsey Peemium Plan 

This system of wage “payment is named after F. A. Halsey, being 
devised by him while he was Superintendent of the Rand Drill 
Company of Sherbrooke, Canada. The idea of it, expressed in a 
sentence, is to ascertain the average previous times of doing jobs, 
and to offer the workmen an agreed percentage of the wages of any 
portion of this time they may save, in addition to their regular 
hourly or daily rate for the time taken. ^ 

The author of the plan says of his time base, Time is deter- 
mined from previous experience/’^ In practice, the average 
of previous times is taken. He explains that the aim is to be 
liberal with the time rather than with the premium. It is usual 

Piece-Rate System, Frederick W Taylor, N Y Trans. Am. Society 
of Mechanical Engineers, 1895, Paper No 647. 

2 Prmciples of Economics, F W Taussig, N. Y. Macmillan, 1911, Vol. II, 
pp 303-304 

3 The Premium Plan of Paying for Labor, F A. Halsey, N. Y. Am. 
Society of Mechanical Engineers, 1891, Vol. 12, p.^759 
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to guarantee that when the tune limits aie once set for jobs they 
will not be reduced, unless the method 'of doing the work is 
changed Day wages are guaranteed to those who fail to reach 
the standard 

To workmen who finish their tasks m less than the allotted 
time, there is paid, m addition to the hourly wages for the time 
worked, a proportion of from J to J of the wages of the time 
saved Mr Halsey indicates that the 50 per cent bonus may 
be paid if the task is a difficult one which has been scientifically 
set, but that 33J per cent is enough when the records of past 
day work or piece work are used If, then, a workman who 
is on an hourly rate of 25 cents has an eight-hour task given to 
him, and completes it in six hours, and the bonus is I of the saved 
time, he will leceive — 

6 X $0 25 = 50, the hourly rate, and 

J X $0 50 == 167, the bonus, 

Total == M ^ 

which is at the rate of $0,278 per hour, or $2 22 per day. 

The premium is calculated on each job separately, so that 
failure on one job does not saciifice the premium earned on another. 
Shop conditions are not distuibed The acceptance of the plan 
is voluntary with each w'orkman Regular wages are paid, and 
the bonuses earned are put m separate envelopes and placed at 
the disposal of any workmen who will take them. The plan differs 
from day wages in that workmen get extra pay for extra product, 
and from piece work in that the rate of pay per piece deci eases as 
the amount finished m a given time increases. 

Advantages. — I The Halsey plan is easy to introduce It 
requires no preliminary studies, other than to calculate previous 
average times, and it calls for no reoiganization or new agencies 
other than those required to collect the times of current jobs It 
adjusts itself to unstandardized conditions and to the ordinary 
processes of administration It is suited to conditions where, 
because of the variety of work, scientific piece rates cannot be 
usedj A modification of the plan was used by Dwight V Merrick 
and Carl Barth, at the Watertown Arsenal, during a transitional 
period, with great success 
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Fig. 44- — Wages and Costs under the Halsey Premium Plan ^ 


Wages per day 

Direct-labor costs per piece or job 
Standard time 8 hours (previous average time) 

Bonus one-third of saved time 

^ If the reader will draw upon this diagram the Wages per day line from 
the day rate diagram, and the ''A Wages'' Ime from the piece rate diagram, 
he will observe that two areas are enclosed on either side of the “Wages per 
day" Ime of the Halsey diagram The area to the left of and below the 
“Wages per day" line of the Halsey diagram represents that portion of the 
tune saved by the wage earner for which he is paid The other area represents 
the saved time for which the management does not pay. 
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II A chief meiit urged for the plan is that, by dividing the 
profit of saved time between managem"ent and men, it makes 
for the permanence of the bonus rate If an unduly liberal kme 
base be fixed for a job, and if as a consequence a workman makes a 
great saving m time, only a portion of the saving is given to the 
woikman an arrangement which prevents wages from being 
forced up to such high figures as to exhaust the patience of the 
employer/ 

III. The psychology of the plan is adroit. If an employee 
is able to complete in eight hours ten jobs of a standard time of 
one hour each, it is obviously the same thing, financially, to 
offer him 25 cents an hour and one-third of his saved time, as to 
offer him 25 cents each for the first eight jobs finished in a day, and 
S] cents for each additional job The sound of the two propo- 
sitions IS, however, quite different 

Disadvantages. — I The Halsey plan shares with straight 
piece rates the weakness of taking an unscientifically determined 
standard time for its jobs. It takes its time from past performance. 
Of this feature Taylor said. “The starting point from which the 
first rate is fixed is unequal and unjust. Some of the rates may 
have resulted from records obtained when a good man was working 
close to his maximum speed, while others arc based on the per- 
formance of a medium man at one-third or one-quarter speed 
From this follows a great inequality and injustice in the reward 
even of the same man when at work on different jobs.^' ^ 

II. Administratively viewed, the policy is one" of “putting 
it up to the workman It is, therefore, fundamentally a policy 
of drift , 

III. ^If the splitting of the saved time insures the perma- 
nence of the rate, it does so at the cost of depriving the work- 
man of a complete energizer 

By moderating the size of the prize held before the worker the 
plan, by so much, decreases the incentive and the results achieved. 
As a consequence production is not greatly increased; and so 
costs are not greatly reduced. 

IV. The fairness of the plan of dividing the profit of saved 
time between management and men has been called in question, 

1 A Piece-Rate System, F. W Taylor, N Y. Trans, of Am. Society oi 
Mechanical Engineers, 1895, Paper No 647 
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Mr. Harrington Emerson has said, '' If there are no improvements 
by the employer, there is no reason why the employee should not 
get in full the increased result due to his greater diligence and 
skill, but if improvement is due to the employer's better 
equipment there is no justice in giving the employee any part 
of it.” 1 

V. The workmen can beat the game by spurting on certain 
jobs to capture a premium, and soldiering on other jobs to rest 
up, under the protection of the guarantee of day wages. 

y 

The Rowan Premium Plan 

A somewhat different premium system for sharing saved time 
has been devised by Mr James Rowan of David Rowan and Sons, 
Glasgow, Scotland. This system, like that of Halsey, leaves 
previous conditions of operation and management undisturbed! 
/ Standard times are based on experience. Day wages are guaran- 
^teed to those who fail to reach the standard. Like the Halsey 
system also, the chief aim of the Rowan plan is to insure the per- 
manence of the premium rate, by limiting the earnings a work- 
man can make by unusual saving in time^ 

IjBriefly stated, the rule of remuneration under this plan is, that 
the wages of the time taken shall be increased by the same per- 
centage as that by which the time set for the job has been reduced. 
(Under this plan if a workman reduces the time by a certain per- 
centage, he gets an equal percentage of increase in his hourly rate. 
If the time is cut 25 per cent, the wages are increased 25 per cent. 
If a workman whose rate is 25 cents per hour finishes an 8-hour 
job in 6 hours, saving 25 per cent of the time, he receives the hourly 
rate for 6 hours of $1.50, plus 25 per cent or $0,375, making the 
job rate $1,875, and the time rate $0.3125 per hour, or $2 50 per 
day of 8 hours^Hf the time is cut 50 per cent, the wages are 
increased 50 per cent, etc. The largest earning it is possible for 
the employee to make is double the guaranteed wage. And this 
earning is theoretical, for it is the rate of pay when an infinitesimal 
of time is taken. 

^ Discussion m Trans of Am Society of Mechanical Engmeers, Vol 25, 
1903, p. 78. 
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The fluctuation of the premium may be seen best by putting 
the wage elements into the form of a proportion- 

Wages of . Wages of . Wages of . 
time set * time saved time used 

The lemuncration is scK-limitmg for, as the percentage of 
the standard time saved increases, the base — the wages of used 
time — to which this percentage is applied, m calculating the prem- 
ium, decreases. The plan is more liberal than the Halsey system 
m rewarding improvements up to | time economy. From that 
point on it is less liberal. Inasmuch as the improvement of pace 
achieved by the unaided efforts of the workmen, under various 
bonus and premium plans, will seldom exceed | or -2, this system 
IS, m practice, moic hbeial than the Halsey system On the other 
hand, the self-limitmg operation of the picmium calculation so 
reduces the lewaid tor exceptional pciformancc that woikmcn aie 
not likely to exert themselves gicatly Mr. Baith has called 
attention to this defect as follows The Rowan plan cannot be 
very successful m inducing a workman to give away the time m 
which he can do a piece of work, when the time allowance for this 
is excessive, for it is then so easy for him to earn a substantial 
increase over his da^^ wages by only moderate exertions that the 
slightly higher lelativc increase that fuither exertions would net 
him will not appear to be worth his while.*’ ^ If, as it is claimed, 
this feature protects the employer fiom having to pay extra- 
ordinary wages, it IS hard to see how he gets any advantage from 
the protection'. 

An English authoiity, Sir W. J. Ashley, has said “A moment’s 
reflection will show that the verbal jingle — ^ the same propoition 
of the time taken as of the time saved ’ — contains within it no 
rational, no logical explanation, of the justice of such an arrange- 
ment. The Rowan method, indeed, is now rather declining m 
popularity among employers^- ^ 

Since the Rowan plan is so similar to the Halsey system, it 

^ Testimony of Carl G Barth m hearings before the H of R Sp Com on 
The Taylor and Other Systems of Shop Management, Washington, D C , 
1912, III, p 1575 

^ Scientific Management and the Engineering Situation, W J Ashley 
Oxford Oxford University Press, 1922, p 13 
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will not be necessary to list separately the advantages and dis- 
advantages of it 



Fig 45 — Wages and Costs undeb the Rowan System 
Wages per day 

Dirc( t-lal^or costs per piece or job 
Standard time 8 houis 

Per cent of time saved equals per cent of the bonus 
Problems 

Day Rate and Piece Rate. — workman, who is working an 8-hour 
day, IS offered $2 00 a piece to turn out certain pieces of w’ork He finds 
that he can finish a piece m 3J houis Another employer offers him 
$4 00 a day for the same number of hours Which job will give the 
larger pay 
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Labor Cost and Wages. — An employer sets a piece rate at IS cents, 
expecting hib men to do 21 pieces in 7 hours " He has been paying his 
men $4 00 a day of 7 hours, and getting 2] pieces pei houi Which plan 
will give him the lowci diiect labor cost per piece‘^‘ Which will enable 
the men to earn the larger wages per day? 

Piece Rates . — A man is offered the choice of two jobs, both on piece 
rates One job pays $1.50 a piece and a piece takes 2 horns to do The 
other job requures 7 hours to finish and pays $5 50. Winch position will 
yield the better daily pay? 

Profit Sharing and the Origins of Profits. — ^What is the force of tha 
facts given in the following quotations from Harrington Emerson, with 
reference to profit-sharing plans for paying labor? 

“ In building locomotives the costs of direct labor are 15 per cent, 
the overhead expense 15 per cent, and the material cost 70 per cent. 
This does not mclude any general office expenses or selling expense or 
profit In another plant the raw materials amounted to $32,000,000 a 
year, the labor costs to $600,000, overhead to $400,000. In this latter 
case, assuming a manufactuied product of 360,000,000 lbs worth 
$0 10 a lb and a selling cost of $1,000,000, there would be a profit of 
$2,000,000 or 5 5 per cent — ^about $0 005 a lb Let prices drop five 
mills and profits are wiped out, let prices rise five mills and profits aie 
doubled, let an efficient management reduce material wastes 1 per 
cent and the added profit is $360,000. Let labor deliver twice as much 
work for the same wages and the gain is only $300,000.” 

The Basis of Distribution in Profit Sharing. — Mi. Boris Emmet, 
writing in the Monthly Labor Review of Aug , 1917 (p 48), says The 
employer who is the formulator of the profit sharing scheme, usually 
assumes that his interest in the divisible fund is represented by the 
amount of his capital, while that of the employees can best be measured 
by the labor pay roU. Aside from the fact that this assumption is unsound 
—the earmng power of capital rather than its amount being more 
analogous, if at all comparable, to the labor pay roll — this method of 
determination of relative interests results in a distribution of the fund 
in a ratio of at least three to one in favor of capital, for the reason that 
the annual cost of labor seldom exceeds one-fourth of the amount of 
capital invested ” 

Examine the literature of profit sharing, especially “ Profit Sharing 
Its Principles and Practice, Burritt, A. W, and others, N. Y, 1918 
Harpers, and report any other basis of distribution found besides that 
mentioned above 

The Halsey Premium. — ^In a Halsey J premium shop, with hourly 
rates set at 50 cents, a standard time of 5 hours is set for a job. What 
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would a worlonan receive for the job if he did it m 6 hours, in 5 hours, 
and m 4 hours^ 

Direct Labor Cost under Halsey Premium. — In a Halsey J premium 
shop, with standard time fixed at 20 pieces in o hours, and a 50-ccnt hourly 
base rate, a man turns out 20 pieces in 4 hours "What is the direct-labor 
cost per piece to the employer? 

Day Pate versus Halsey Premium. — ^Wliich shop would a workman 
prefer, a day-rate shop, with an hourly wage of 52 cents, or a Halsey 
I premium shop, in which with 45 cents as the hourly rate, he turns out 
4-hour jobs in 3 hours? 

Hece Work versus Halsey Premium.— In which shop would a 
machinist earn more in a day, a straight piece-rate shop, with a job 
which takes 20 minutes, priced at 20 cents, or a Halsey J bonus shop, 
in which a 30-mmute job can be done in 20 minutes, the day rate being 
70 cents pei hour'^ 

Wages and Labor Costs— Piece Pates and Halsey Premium.— 
In a piece rate shop, an employer has been getting 8 pieces done for him 
in 8 houis at a rale of 50 cents per piece With this time and rate as a 
basis, he changes over to a Halsey } premium system, and the output 
becomes 04 pieces per week. How much increase m weekly wages are 
the men gettings* What has happened to the diiect-labor cost per piece 
in the change*'* 

The Rowan System. — Under the Rowan system with hourly rates at 
40 cents, what would a caipentcr receive for a 6 hour job done m 5 hours*!* 
How much would he receive if he did the job in 2 hours*!* 

The Rowan System (Continued).— Under the Rowan system, with 
hourly rates at 40 cents, what would a workman receive for an 8-hour 
day, who performs 2^ jobs of 4 hours standard time each*!* How much 
would he get for an extra job if he did 3| jobs, m place of 2| jobs per day, 
and how would this remuneration compare with what he would receive 
for a job done exactly m standard time*!* 

Halsey and Rowan Plans —What would be the comparative earnings 
in an 8-hour day, of a machinist, with a 30-minute job finished in 20 
minutes, in a Halsey ] bonus shop, and a Rowan shop*!* Day wages are 
50 cents per hour 

Halsey versus Rowan (Continued).- An employer finds that the 
average past time of a job is 8 hours His day wage basis is 50 cents per 
hour Which would give him the lower cost per piece, the Halsey i 
system, if the men do the w’ork in 6 hours, or the Rowan system, if the 
men do the work in the same period? 
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CHAPTER XXI 


THE NEWER WAGE SYSTEMS 

The Taylor Differential Piece Rate. The Gantt Bonus 
System. The Emerson Efficiency Wage 

The group of wage systems to be considered m tins chapter was 
designed and put into use as parts of scientific management pro- 
giams. The early piomoteis ot scientific management found in 
use various plans of wage payment, such as the daywage, the piece 
rate, profit sliaring, the sliding scale, and cooperation Among 
these plans, that which most neaily suited their lequiremcnts, for 
a means of paying the individual worker according to his pei- 
foimanco, was piece rates. This plan was examined and found 
to be generally disliked by workmen and opposed by the trade 
unions The defect of it was found to he m the fact that latcs 
were set by guess, and later cut when unexpected improvement in 
production was made, so that the workers retaliated by soldieiing, 
and a futile stalemate of waifare was the result. 

To remedy these evils, the leaders planned a senes of piece latcs 
of a new type, based upon (a) accurate determination of the amount 
of woik held to he proper for a given period of time, (6) the guar- 
antee that no late ot pay should be cut nor time of task lowered, 
except as the conditions of production were so changed as to make 
the task in reality a new one, (c) a rate of remuneration sufficient 
to secure the good will and active cooperation of the wage earner 

It should be observed that the wage plans here considered are 
simply one agency among many composing the complete structure 
of scientific management ""Whereas other systems of wage 
payment endeavor to find out how much should be done, and 
secure the performance of it, through the single agency of the 
incentive offered in the wages; these plans, while not entirely 
excluding the first aim, depend chiefly upon a very elaborate 

479 
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process of standardization, a materially reenforced personnel of 
management, and a refined technique of time and motion study, 
to make definite the conception of the prop*er task. To the wage 
system is left, chiefly, the function of offering an inducement suf- 
ficient to secure the cooperation of the wage earner in performing 
the task set for him. 

The Task. — In passing to the consideration of the systems of 
Taylor, Gantt, and Emerson, it is important to observe that we 
leave behind those wage plans which are contented with ordinary 
management, and average employees, and with the attitude of 
putting the question of improvement of methods up to the work- 
men. ‘^-^The great defect common to all the ordinary systems of 
management,’^ said Taylor, ^'is that their startmg-pomt, their 
very foundation, rests upon ignorance and deceit, and that through- 
out their whole course, in the one element which is most vital, 
both to employer and workman, namely, the speed at which work 
is done, they are allowed to drift instead of being intelligently 
directed and controlled/’ ^ 

The plans here considered aim to control vigorously aU con- 
ditions, to set the task with scientific accuracy, to make the task 
diflSicult enough to be worthy of a first-class man, and to offer a 
generous reward for successful performance, withholding from the 
laborer no portion of the advantage he earns by doing better or 
more rapid work. , 

The novelty of the conditions which a scientifically managed 
shop at first presented was such that previous records of per- 
formance^ and the customary accomplishments of ordinary shops, 
had no application; there existed, therefore, no precedents from 
which to judge how long it should take to do work. This problem 
was gone into with the same thoroughness displayed in perfecting 
the other agencies of the system. 

The standard of labor measurement chosen has often been 
referred to as the first-class man standard.” The standards of 
scientific management are high. Those who install an excellent 
shop equipment and provide excellent management and shop 
services cannot logically set any other than excellent tasks and 
invite excellent wage earners to join them, if they are to conform 
to the fundamental rule of administration — discussed in Chapter 
^ Shop Management, F. W. Taylor, N. Y Harpers, 1911, p. 45. 
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VII — that only analogous qualities of the factors of production 
should be united. 

There was, however, another object in setting the standards 
high, and that was to avoid the great increase in output above 
what was expected, and so the unexpectedly high rates of wages 
which had occasionally characterized the ordinary piece-rate 
system; and which became the bone of contention between man- 
agement and labor. Instead of setting a rate by guess, and later 
revising it in the light of the revelations made by wage earners, 
scientific management aims to make aU the improvements first, 
and then set a rate of production that the workman can never 
so greatly excel as to make it necessary to change the rate. 

The stiffness of the tasks recommended in connection with the 
wage systems of this chapter is not the same. ^The Taylof systenf, 
as used for a time at the Midvale Steel Company plan4 has the 
highest standards. The Emerson standards are more moderate. 
It has been stated that, under typical Taylor and Gantt installa- 
tions, a performance of 110 per cent is rare, while the ordinary 
worker can make only 100 per cent with exceptional training and 
experience. At the Bethlehem Steel plant, Taylor set standards 
so high that barely one man out of five, of an average assortment, 
was able regularly to conform to them.' Other experts set stand- 
ards with which well-trained men can make records of 100 to 125 
per cent. The Emerson standards, which are not so much con- 
ceived of as ultimate goals as important initial tests of competency, 
to be passed as full efficiency is approached, may be surpassed by 
first-class workers with records of 125 to 150 per cent. 

As to the permanency of the task standard, it is a cardinal point 
of scientific management that a rate once set should not be cut 
unless the methods of working, or the equipment, or some other 
essential factor of production, independent of the control of the 
worker, requires change, so that what is virtually a new task has 
to be set; Such a revision — presuming on a consistent and intelli- 
gent management — should work no hardship upon the worker, 
as the new task will be set in conformity with the same standards 
of task severity as the old. {That this provision for task revision 
opens the way for unfair rate cutting may be admitted, but there 
is no alternative to this policy of revising tasks from time to 
time, because no management can agree to deed away to their 
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employees all the advantages which may accrue in 'the future from 
the evolution of the arts of production 

The Incentive. — The first problem with reference to wage 
incentive is as to the amount which should be offered to induce 
men to surpass average or ordinary standaids of performance, and 
legularly achieve a higher standaid set by tasks. “ The exact 
percentage/^ said Taylor, beyond the usual standard which must 
be paid to induce men to work to their maximum varies with dif- 
ferent trades and with different sections of the country.’^^ As a 
result of experimentation he found himself between two difficulties 
On the one side was the difficulty of not offering enough to secure 
the talent and the energy required. On the other was the danger 
of offering so much that workmen were either led into dissipation 
which destroyed their abihty, or they became irregular in attend- 
ance, earning enough during a part of the week to purchase leisure 
for the remainder of it. That these latter difficulties are very real 
ones was amply proved by the effects of war wages m the United 
States. 

Mr. Taylor further says The writer has found, after making 
many mistakes above and below the pioper mark, that to get the 
maximum output for oidinary shop w^ork lequinng neithci espe-^ 
cial brains, very close application, skill, nor extra hard work, such, 
for instance, as the more oidinaiy kinds of routine machine shop 
work, it is necessary to pay about 30 per cent more than the 
average. For ordinary day labor requiring little brains or special 
skill, but calling for strength, severe bodily exertion, and fatigue, 
it is necessary to pay from 50 per cent to 60 per cent above the 
average. For work requiring special skill or brains, coupled with 
close application, but without severe bodily exertion, such as the 
more difficult and delicate machinist's work, from 70 per cent to 
80 per cent beyond the average And for work requiiing skill, 
brains, close application, strength, and severe bodily exertion, 
such, for instance, as that involved in operating a well-run steam 
hammer doing miscellaneous work, from 80 per cent to 100 per 
cent beyond the average " ^ 

A second problem with reference to incentive is how to dis- 

^ A Piece-Rate System, F W Taylor, N Y Trans of Am Society of 
Mechanical Engineers, 1895, Paper No 647 

2 Shop Management, F W. Taylor, N Y Harpers, 1911, p 26 
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tribute it with reference to performances at different rates of speed 
or with different qualities of workmanship. Shall the reward be 
spread along from some moderate point of effitciency which is cer- 
tainly within the reach of a well-chosen man, and in such a manner 
as to tempt him to exert himself, and to offer him an attractive 
scale of rewards for an ascending scale of steps toward efficiency*? 
Such appears to be the method of the Emerson system. Or, 
shall it be piled up sharply at the point where a difficult task is 
accomplished, so as to discourage all who cannot “make the 
grade,” and offer a prize sufficient to attract exceptional men 
from all sides*? This seems to be the object of the Taylor plan. 

The Taylor Differential Piece Rate 

The author of this system was Frederick W. Taylor, the prin- 
cipal originator and the leading exponent of scientific manage- 
ment. -The plan was first applied practically in the works of the 
Midvale Steel Company at Philadelphia in 1884, but it was never 
used elsewhere by Mr. Taylor, 

The basic principles of the system are thus set forth by their 
author: 

(а) A large and clearly defined daily task for each man 

(б) Standardized conditions and apphances to make per- 

formance, in the time allotted, regularly possible for a 

first-class man. 

(c) High pay for success 

(d) A low rate, barely equal to day wages, and eventual dis- 

charge, for failure ' 

The preliminary requirements for the successful introduction 
of the differential piece rat6 are strictly standardized shop condi- 
tions, and a reenforced shop administration able to give the work- 
men personal explanations and demonstrations, complete written 
instructions, and unusually perfect service aids of all sorts- 

The standard tune of each job is set with great care, on the 
basis of motion and time studies. iThe time allowance is adjusted 
to make the task a difficult one, expressing about all that a first- 
class man, who is well instructed in his work, should be asked to 
do regularly. The exact task standard will depend upon the state 
of the labor market and the possibility of securing the quality of 
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men desired The aim is to be liberal with the premium rather 
than with the time base. Taylor sets out to pay exceptional men 
roundly for exceptional work; whereas Halsey and Rowan aim 
to coax ordinary men along a moderate course of improvement. 

Since so much care is used in setting the time base, and so 
much administration effort is devoted to keeping all the conditions 
such that there will be no cause outside of the workman’s own 
volition why he should not accomplish his task, it is logical that 
the rate of pay should be so adjusted as strongly to stimulate the 
workman to do his part. This stimulus is produced by using 
two piece rates. For those who fall below the standard in quan- 
tity or quality of work, a piece rate is fixed which is so low that 
the workman will earn less than day wages and so, after attempt- 
ing to reach the standard but failing, will quit and go elsewhere. 
This low rate of pay was intended not as remuneration for the 
work done, but as a mere retainer wage to cover the employee’s 
cost of living while he was learning, and trying to qualify for 
the team.” ^ 

(For those who succeed, a very high rate of pay — from 30 to 
100 per cent higher than the average of the trade — is fixed. 
This attracts the superior men, stimulates them to do their best, 
and pays them more than they can earn elsewhere. 

The plan differs from straight piece work by using two rates, 
a lower one for unsatisfactory work, a higher one for satisfactory 
work. I Like piece work, however, it gives the workman all the 
wages of the time he is able to save. Mr. Taylor scorned the 
idea of taking from the worker any part of his wages of saved time. 
The employer should be content with the low overhead charge of 
the fast pace. 

[The rate having once been set should never be cut. The 
time base is to be revised whenever the conditions of production 
furnished by the management are altered in such a way that the 
task set is virtually a different one. , Jt will be observed from the 
chart (that the workman who just fails to reach the standard 
receives $1.60 per day, while the pay for attaining the standard 
is $2.4^ At the division line between satisfactory and unsatis- 
factory performance the contrast in remuneration is marked 
There is thus set up a vigorous culling action, which attracts the 
attention of the management strongly to those employees who are 
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not earning the bonus Of this feature Mr. Taylor said, It 
automatically selects and attracts the best men for each class of 
work, and it develops many first-class men who would otherwise 



Fig. 46 — Taylor Differential Piece-Rate System 
Wages per day. 

Direct-labor cost per piece or job 
Standard time 5 hours 
Piece rates $1 00 and $1.50. 

remain slow and inaccurate, while at the same time it discourages 
and sifts out men who are incurably lazy or inferior^'' ^ And 
elsewhere he said that it “ not only pulls the man up from the top 
1 A Piece-Rate System, F. W Taylor, N. Y Trans Am. Society of 
Mechanical Engineers, 1895, Vol 16, p 858. 
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but pushes him equally hard from the bottom.^’ The system is, 
therefore, two things m one. a test or e:^ammation for compe- 
tency, and a plan of remuneration which is more generous than 
any other for the successful worker. 

Rewards are to be calculated on the basis of a period of time, 
say a day or a week, so that sustained performance is required. 
Failure on one pb will offset success attained on another. 

Although the system is cast in the form of two piece rates 
joined together at the task point, it is in reality more of a task 
system with a high and low time-rate. This idea, indeed, Mr. 
Taylor expresssed in his testimony in 1910, before the Special 
Committee of the House of Representatives, in which he said: 

I want to make the fact perfectly clear that there is no implied 
bargain under scientific management that the pay of the man 
shall be proportional to the number of pieces turned out. There 
is no bargain of that sort. There is a new type of bargain, how- 
ever, and that is this* Under scientific management we propose 
at all times to give the workman a perfectly fair and just task, a 
task which we would not on our side hesitate to do ourselves, one 
which will never overwork a competent man.^' ^ 

This plan of wage payment should not be given too much 
importance as a part of Mr. Taylor's system, as its author did 
most of his work under other systems He was chiefly interested 
in setting a definite task which called for high efficiency, and in 
paying generously to have it done. The exact technique of pay- 
ment was a secondary matter. Nevertheless, the differential 
piece-rate system is characteristic of Mr. Taylor. He was stren- 
uous in his activity, demanding much of others, and least of all 
sparing himself. He delighted in the highest standards of thor- 
oughness and efficiency; and had the strongest repugnance to 
soldiering in all its forms. He aimed at low-unit costs by large 
production; and hoped by this means eventually to bring price 
reductions, by which the public should receive its share of the 
benefits of progress-^' 

Advantages. — I.^^ There is in this system the stimulus of high 
standards. Of the\ management there is demanded complete 
mastery of conditions, and the ability to set a definite task; of 

1 Frederick W. Taylor, Frank B. Copley, N. Y Haipers, 1923, Vol II, 
pp. 126-127. 
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the workman there is required a performance which demonstrates 
him to be a first-class inan of his trade. 

II. The functions of management and of performance are 
clearly distinguished. The management sets the conditions, and 
in that setting determines its profits; the men put forth their 
efforts as operatives, receiving all the wages of gained time. 

Ill Under this system, more than any other, the wage earners 
hold the management to strict account to provide the conditions 
for efl&cient production, without breakdowns or delays. 

Disadvantages. — I. The culling action at the point of achiev- 
ing the task is so severe that the definition and measurement of 
the task, and the control of each of the conditions set for the 
workman, must be attended to with great care to avoid complaint 
and a sense of injustice. This point Mr. Taylor recognized, for 
he said, When the work is of such variety that each day pre- 
sents an entirely new task, the pressure of the differential rate is 
sometimes too severe. The chances of failing to quite reach the 
task are greater in this class of work than m routine work; and in 
many such cases it is better, owing to the increased difficulties, 
that the workman should feel sure at least of his regular day^s rate 
which is secured him by Mr. Gantt’s system in case he falls short 
of the full task.” ^ 

II. Because of its exacting nature the system has a limited 
range of applicability m industry. It can succeed only where 
first-class operatives work under conditions controlled by sci- 
entific management. 

The Gantt Bonus System 

The system sometimes described as “ task work with a bonus ” 
was devised by Mr. H. L. Gantt, while associated with Mr. F. W. 
Taylor at the works of the Bethlehem Steel Company. It ia 
based on the Taylor differential piece-rate system and is, as Mr. 
Gantt says, As far as possible removed from the old-fashioned 
method of fixing piece rates from records of the total time it has 
taken to do a job.”^ It is the most widely used of the scientific 
management wage payment plans* 

^ Shop Management, F W Taylor, N Y Harpers, 1911, pp 78-79. 

2 A Bonus System for Rewarding Labor, H L. Gantt, N Y Trans ot 
Am. Society of Mechanical Engineers, 1902, Papers No 928 
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Upon the basis of strictly standardized shop conditions Mr 
Gantt sets a definite daily task which represents a first-class per- 
formance “ If a man follows his instructions, and accomplishes 
all the work laid out for him, as constituting his proper task for 
the day, he is paid a definite bonus in addition to the day late which 
he always gets. If, however, at the end of the day he has failed 
to accomplish all of the work laid out, he does not get his bonus, 
but simply his day rate.”^ The pay of those who attain or excel 
the standard consists, then, of the day rate for the time allowed 
as standard for the task accomplished, plus an agreed percentage — 
anywhere from 20 to 50 per cent — of that time calculated at the 
day rate, added as a bonus. Let us assume a case where the day 
rate is 25 cents per hour, and the bonus is 20 per cent of the 
standard time If a workman completed a 5-hour job m 6 houis, 
he would receive the day rate for 6 hours, or SI 50 for the job, 
which IS at the rate of $2 00 per day. If he did the work in 5 
hours he would receive the day rate for 5 hours, plus 20 per cent 
of 5 hours, or a total wage of G hours, or SI 50 for the job, which 
IS at the rate of S2.40 for the day. If he did the work in 4 hours he 
would stiU receive the day rate for 6 hours, plus 20 per cent of 5 
hours, or the hourly rate for 6 hours, making SI 50 for the job, or 
at the rate of $3 00 per day. 

The system is obviously a day wage for sub-standard workers, 
and a piece rate for men who are standard or better. The differ- 
ence between the Taylor and Gantt systems is that for sub- 
standard workers the Gantt system guarantees day w^ages, while 
the Taylor system does not; and that for workers who are standaid 
or better the Taylor system pays by the piece, while the Gantt 
system pays m terms of time calculated at day-wage rates 

By standardizing production definitely at the rate set by the 
task times, costs are made predictable as in the Taylor system. 

Mr Gantt considers the guarantee of the day wage essential, 
because it reassures a labor force and facilitates the transfer of 
a shop onto scientifically set piece rates. 

As Mr. Gantt pays a liberal bonus for satisfactory perform- 
ance, there is a culling action just at the point of attaining the 
standard, though it is not as severe as under the Taylor system 

^ A Bonus System for Rewarding Labor, H L Gantt, N Y Trans of 
^m Society of Mechanical Engineers, 1902, Papers No 928 
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To prevent hardship, however, Mr. Gantt provides that only those 
who are properly instructed, and likely to succeed, shall be allowed 
to try for the bonus. The workmen who remain on day wages are 
looked upon as overpaid durmg a temporary apprenticeship, pend- 



Fia. 47. — Wages and Costs undek the Gantt Bonus Plan 


Wages per day 

Direct-labor costs per piece or job. 
Standard time 5 hours 
Day rate 25 cents per hour 
Bonus 20 per cent of standard time. 


ing their attainment of the standard. As the guarantee of day 
wages weakens the culling action and reduces the strength of the 
motive for attaining the standard, Mr. Gantt employs various 
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agencies to bring a shop up to the standard. To arouse the fore- 
men to assist heartily, a bonus is paid them proportional to the 
number of their men who attain standard; and there is besides 
an extra remuneration when a shop is composed entirely of bonus 
workmen. It is to be noticed that this bonus is upon the propor- 
tion of the men who succeed in attaining standard, and not upon 
the earnings of the men. The foremen are encouraged to aid the 
men to get into the bonus class, but not to drive them beyond 
what the management has set as a fair day’s work. 

The Emerson Efficiency Wage 

The system devised by Mr Harrington Emerson is like the 
Taylor and Gantt systems m that shop conditions are thoroughly 
standaidized, that the tasks are carefully set by time studies, and 
that these tasks constitute, when performed m standard tune, about 
all that a first-class man should do It further resembles them in 
that the woiker is paid Jor all the time he saves above the standard, 
and that the assistance of counselors and pioduction experts is 
provided foi the woikors. It agrees with the Gantt system in 
guaranteeing day wages as long as a man is retained, regardless 
of performance The hourly rate, or day-wage rate, corresponds 
with the current latcs of the locality. 

The distinctive feature of the plan is the gradual nature of 
the transition effected from the day rate to the piece rate as per- 
formance improves. 

Remuneration is on the basis of efficiency A workman’s 
efficiency is the ratio between the time set and the time he has 
taken, that is to say, between the standard hours of his finished 
jobs and the clock hours he has consumed. If in a month a man 
finishes jobs having a total standard time of 180 hours, and has 
worked 240 hours, his efficiency is -H-o-, or J, or 75 per cent. If 
he has in 240 hours finished jobs the standard times of which total 
300 hours, his efficiency is or -J, or 125 per cent. 

The accomplishment of the task in standard time is 100 per 
cent efficiency For men who are 100 per cent efficient, the wage 
is the rate for the allowed time (which in this case is the same as 
the time used) plus 20 per cent of the time used.^ The bonus 
begins at 66 7 per cent efficiency For slower performance than 
this day wages only are paid A man who cannot attain 80 per 
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cent efficiency is deemed to be engaged on the wrong kind of work, 
and is changed as soon as opportunity permits. Between 66.7 
per cent and 100 per cent efficiency the worker receives, in addi- 
tion to his day wages, a percentage bonus calculated on the wages 
of the time used, which increases gradually to 20 per cent as an 
efficiency of 100 per cent is approached. These bonuses of the 
approach to the standard are calculated from the positions of a 
certain parabolic curve connecting the day-wage line at 66.7 per 


Time taken per job or piece 



Fig 48. — Composition of the Emerson Efficiency Wage 

cent efficiency with the point of 120 per cent of day wages which 
is the remuneration for 100 per cent efficiency 

The better to reveal the construction of the Emerson wage, we 
insert a special chart showing the change which takes place in 
remuneration as a given job is done in different times. (Fig. 48 ) 
The simplified bonus table which is used in practice, for cal- 
culating the parabola values, groups the efficiency percentages 
upon whole numbers of bonus percentage. 

It will be noticed that above 90 per cent efficiency the bonus 
increases 1 per cent for each increase of 1 per cent in efficiency, 
until 100 per cent is reached. (Fot all efficiencies above 100 per 
cent the workman receives the wages of the time used and of the 
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Simplified Bonus Table 


Percentage of 
Efficiency 

Percentage 
OF Bonus 

Percentage of 
Efficiency 

Percentage 
of Bonus 

67 00 to 71 09 

0 25 

89 40 to 90 49 

10 

71.10 “ 73 09 

0 5 

90 50 “ 91 49 

11 

73 10 “ 75 69 

1 

91 50 92 49 

12 

75 70 “ 78 29 

2 

92 50 “ 93 49 

13 

78 30 “ 80 39 

3 

93 50 “ 94 49 

14 

80 40 “ 82 29 

4 

94 50 “ 95 49 

15 

82 30 ” 83 89 

5 

95 50 “ 96 49 

16 

83 90 “ 85 39 

6 

96 50 “ 97 49 

17 

85 40 “ 86 79 

7 

97 50 “ 98 49 

18 

86 80 “ 88 09 

8 

98 50 “ 99 49 

19 

88 10 “ 89 39 

9 

99 50 and over 

20 


time saved — that is to say piece rates — plus 20 per cent of the wages 
of the time used. 

To summarize: 

Efficiencies 66 J per cent and less receive time used. 

Efficiencies 67 per cent to 100 per cent receive the time used plus 
parabola bonuses. 

Efficiencies 100 per cent and over receive time used plus time 
saved plus 20 per cent of time used. 

Advantages. — I. The gradual increase of the bonus above 
day wages from 66.7 per cent to 100 per cent efficiency, and the 
gradual decrease of the bonus beyond 100 per cent down to piece 
rates, makes an easy transition from the day rate to the piece rate. 
The learner is encouraged to strive and to learn by gradually 
increasing rates of remuneration. In comparison with the Taylor 
and Gantt systems, the philosophy of this system is less that of 
culling for native capacity, and more that of bringing men up to 
the standard by persistent effort, patient instruction, and grow- 
ing reward. Those who fail to reach the standard are not dis- 
couraged by being thrown back upon the flat day rate. 

IL Since there is not at any point a great drop in remunera- 
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tion, by reason of barely failing to attain some specific standard of 
performance, the question of the exact degree of liberality employed 
m setting the time base, and the matter of the accuracy used m 



Wages per day. 

Direct-labor cost per day or job 
Standard time 5 hours 
Day rate 25 cents oer hour 

measuring those jobs which are on the edge of the standard, is not 
of so great importance as in shops with the Taylor or Gantt systems. 

III. The worker has freedom to adopt a natural or comfortable 
pace of working. As Mr. Emerson says: “ The worker must have 
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the personal option of working not to a standard time, but between 
limits on each side of standard time/' ^ 

IV. The percentage of efficiency is not calculated in practice 
for each job, but for a period of from two weeks to a month. The 
employee can thus make up on some jobs for a failure on others, 
so as to avoid the loss of his bonus. While day wages are paid 
weekly, the bonus may be calculated and distributed every other 
week or every month. This saves pay roll expense. It also pre» 
vents the workman from beating the system by resting upon day 
wages after a raid on the premium. It causes a shop to be some- 
what less on edge with reference to the attainment of the exact 
standard On each job. 

V. Accurate labor costs are, of couise, distributed to each job 
by the cost keepers But, since the rate of pioduction is not 
strictly standardized upon a task latc, the element of overhead 
costs per 30 b is vaiiable, and costs arc not so exactly predictable 
as undei the Taylor and Gantt systems 

Conclusion on the Newee Systems of Wage Payment 

Not a Distribution of Profits. — The various wage systems 
which have been reviewed reveal two chief purposes: (a) to offer 
an increase of wages to the employee in exchange for a better per- 
formance and ( 6 ) to reduce costs to the employei as the reward for 
better management. Since an increase in efficiency produces an 
extra sum of piofit, it is easy to get the idea that the problem of 
devising a satisfactory wage plan is the problem of making some 
equitable division of this profit. . 

" It should be understood that the bonus and premium and differ- 
ential piece-rate plans of paying wages are not attempts to put 
upon the worker any portion of the hazard of the uncertain relation 
between costs and prices, and so inaugurate a new form of profit 
sharing. They are simply efforts to find a workable relation be- 
tween the current wages which pay for ordinary efforts, and the 
extra remuneration which wiU adequately pay for extra labor 
servient 

Distributive Justice. — Professor Robert F. Hoxie criticized 
scientific management for not having worked out a more just for- 

^ Twelve Principles of Efficiency, Harrington Emerson, N Y. Engmeer- 
mg Mag Co , 1912, pp, 360-361 



THE NEWER WAGE SYSTEMS 


495 


mula for the distribution of income as between capital and labor* 
The formula used by: scientific management is the same as that 
used by the economists, namely, supply and demand- Professor 
T. N Carver has said: I know of only one approximately satis- 
factory price for any commodity and that is a price which will 
tempt producers to produce as large a product as buyers are willing 
to buy at the price, or which will tempt buyers to buy as much as 
producers are willing to produce at the price. If the price is 
sufficient to call forth an adequate product, producers must find 
it relatively satisfactory. If buyers are willing to buy the whole 
product, they must find the price relatively satisfactory. ... It 
is not necessary to go very far into the question as to what deter- 
mines the eqmlibrium wage in any occupation. It is rather obvi- 
ous that the demand for labor in any productive occupation in 
some way depends upon the productivity of labor. . . . No wage 
board, however, would need to waste any time trying to figure out 
the marginal productivity of labor. The equilibrium of demand 
and supply would be a better indication than any figures that any 
body of experts would be likely to find. AH they would need to 
do would be to see whether the wages were sufficient to attract 
into the occupation as many workers as employers were willing to 
employ.^' ^ 

The economists ask, chiefly, that supply and demand be 
free and intelligent. Scientific management has made the greatest 
contribution of any recent economic movement toward freedom 
and intelligence in the operation of the competing forces which 
fix wages. This it has done by its superior method of standardizing 
the majority of the elements involved in a contract to perform 
labor, and by its superior process of measuring and recording others, 
and of making public exact information with reference to them. 

The true problem of wages under scientific management, or 
under any other type of management, is not to divide a profit, 
but to find the levels of remuneration which will insure the neces- 
sary cooperation of operatives and staff workers, while yet offer- 
ing to capital sufficient interest and profits to insure its cooper- 
ation. If there is any surplus beyond these requirements it will be 
left with the entrepreneur or final risk-taker, pending such an 

1 The Equilibrium Wage, T N. Carver Annals of Am Academy of Pol, 
and Social Science, March, 1922, Vol 100, pp 77-79. 
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increase of competition between entrepreneurs as will hand it over 
to the public m the form of lower prices 

There is no logical process, nor abstract principle, nor fixed 
relation of wages to piofits, available for determining what fair 
wages or workable wage levels aie Experiment with supply and 
demand is the sole oiigmal source of infonnation in an industrial 
society organized under the system of free competition Enough 
must be paid the laborers to insure the necessary response in 
numbers, in native talent, m energy, and m hearty cooperation 
All that administrative effort can do is to make more definite the 
terms of the W'age problem by dispensing with all ambiguities as 
to the conditions, as to the talent required, and as to the nature of 
the task, and thus by disposing of all collateral issues, facilitate the 
focusing of supply and demand upon the crux of the question, 
namely, the relative value of a unit of muscular and nervous 
energy expended m labor, in comparison with a unit of managerial 
brain power, and a unit of self-denial and nervous tension involved 
in saving and risking capital 

Problems 

Taylor Differential Piece Pate. — Under the Taylor differential piece- 
rate system, with rates set at 25 cents and 20 cents, and standard time 
set foi a job at ] houi, one man takes on the average 35 minutes for 
the job, while another takes 25 minutes What are these men earning 
per day of 8 hours? 

Taylor versus Halsey. — ^With an hourly rate of 50 cents and a Halsey 
bonus of L a man docs 8-hour jobs in 5 houis He is offered a position 
m a Taylor shop on a job with standard time set at 5 hours and piece 
rates of $3 50 and $2 50 in force Assuming that he can do the job in 
the Taylor shop just within the time set, which shop would permit him 
to make the larger daily earnings'!^ 

Straight Piece Work versus Taylor Rates. — Which system would a 
workman prefer, on the ground of earnings possible per day, a shop wuth 
straight piece work, where he would be given a job priced at $4 00, 
standard time 8 hours, on which he could cut the time 25 per cent, or 
a Taylor piece-rate shop with a standard time of 5 hours and price rates 
at $3 00 and $2 00, on which he could cut the time but 10 per cent'^^ 

The Gantt Bonus System — ^Under the Gantt system, with a 6-hour 
job, and a 25 per cent time bonus, what would a 60 cent per hour man 
draw who did the work m 5 hours and 40 minutes'^ 
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Different Gantt Percentages. — ^Would a workman, such as is referred 
to above, prefer a Gantt’shop with a time base of 6 hours for a job and a 
25 per cent bonus, or a second Gantt shop with 5 hours as the time base, 
and a 30 per cent bonus, assuming that the hourly rate was the same 
in each case, that the workman just made the standard m each case, 
and that the preference was based on comparative hourly earnmgs 
regardless of effort required? 

The Emerson Way. — In a shop with the Emerson efficiency wage, 
and an hourly rate of 50 cents, a workman m 6 days of 8 hours each did 
42 jobs of a standard time of 1 hour each. What wages would he receive? 
What wages would he receive if he finished 48 such jobs in a week? 
What, if he finished 60 jobs m a week? 

The Emerson Wage Continued. — ^If day wages are 60 cents per hour, 
and standard time for a certain job is 5 hours, what will a man receive 
for a 48-hour week, who turns out 10 pieces? What would he receive 
if he turned out 8 pieces? 

Emerson Wage and Different Rates of Working. — ^Under the Emerson 
efficiency wage, with an 8-hour day, and 60 cents as the hourly rate, a 
man takes 3 days to finish 7 jobs of a standard time of 4 hours each. 
What IS the job cost and the day wage under these conditions? If this 
workman slowed down to 5 jobs completed m 3 days, what would be the 
job labor cost and the day wages? 

Emerson versus Gantt Wages. — workman m a shop using the Emer- 
son efficiency wage, with an 8-hour day, fimshed 5| jobs of 10 hours 
standard time each in a 6-day week. If the day wage were 50 cents per 
hour what would be his total wages? For the same work what would 
the man have earned if his shop had been using the Gantt task system 
with a 30 per cent bonus? 


BIBLIOGRAPHY 

Ameeican Society of Mechanical Engineees. Transactions. 

Kent, Wm. A Problem in Profit Sharing, 1887, No. 256 
Towne, H. R. Gam Sharing, 1889, No. 341. 

Halsey, F. A. The Premium Plan for Paying for Labor, 1891, No. 449 
Tayloe, F. W. a Piece-rate System, 1895, No 647. 

Gantt, H. L. A Bonus System for Rewardmg Labor, 1902, No. 928 
Richaeds, Feank. Gift Propositions for Paying Workers, 1903, 
No 965. 

Tayloe, F. W. Shop Management, 1903, No. 1003. 

Richaeds, Feank. Is Anything the Matter with Piece Work? 1904, 
No 1012. 



498 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


Emerson, IIarrington The Bdsih of Emerson Inccnlive Industnal 
Management, Dec , 1920, Vol 60, pp 413-416 Compaiison of 
incentive systems given as a icply to L V Estes (Sec below ) 
Estes, L V Compaiison of Wage Incentive Systems Industrial 
Management, Sept , 1920, Vol 60, pp 210-217. Compact review 
with illustrative problems solved 

Farquiiae, H H. Incentive or Production Basis of Wage Paj’^ment 
Am Machinist, Aug 4, 18, and Sept. 1, 1921, Vol 55, pp 169-172, 
275-277, 344-348. 

Gantt, H L Work, Wages, and Profits: Their Influence on the Cost 
of Living, N. Y , 1910 Engmeermg Mag Co 
Going, Chas B. Principles of Industrial Engineering, N. Y, 1911. 
Ch VII, The Piimaiy Wage Systems. Ch. VIII, Labor. Philoso- 
phies of Management. 

PIarvard Business Review. Methods of Wage Payment A Cntical 
Evaluation, Apiil, July, Oct , 1924, pp 355-361, 474-480, 99-103 
Hathaway, II K. Premium and Bonus Plans Bulletin of Taylor 
Society, April, 1923, Vol. 8, pp. 59-65. 

Kimj3all, D S Principles of Industrial Organization, N. Y., 1913. 

Ch XI, The Compensation of Labor. 

Lansburgh, Rich li. Industrial Management, N. Y, 1923. Wiley. 

Ch XXV, Incentive Wage Systems, pp 288-302 
McCabe, David A Premium and Bonus Systems of Payment. 
Reprinted as Ch XV, pp. 199-204 m Trade Unionism and Labor 
Problems. John R Commons (Editor), Boston, 1921. Gmn 
Powell, J. E Payment by Results, N Y , 1924 Longmans 



CHAPTER XXII 


WELFARE ACTIVITIES 

Welfare work, or betterment work, or personnel service work 
in industry, are various titles which may be used to designate the 
volxmtary efforts of employers to improve the condition of their 
employees. These efforts aim to procure benefits which are 
beyond what the law requires or the necessities of competition 
exact. Among the activities which may be included under this 
head are those which have to do with hygiene and sanitation, 
medical aid, accident prevention, group insurance, educational 
opportunity, thrift promotion, wholesome food for the midday 
meal, social advantages obtained through employee organizations, 
housing, and community betterment. 

The welfare movement is one which owes its origin to the 
initiative of employers who have pioneered in the face of the 
opposition of labor organizations, and who have borne the epithet 
paternalism ” from those who think that business must nor- 
mally be the pursuit of profit regardless of society's needs. It 
marks the revolt of men of good education and modern ideas 
against the narrow utilitarianism which characterized the earher 
history of the factory system; and against the influence which 
big business has exerted in recent decades, in the direction of 
separating men from each other in work and rank and interests 
and standards of life. 

The movement is an entirely practical one, — a business man’s 
affair — owing little to professional reformers, having nothing to 
do with charity, and allowing small influence to comprehensive 
theories of social reform. The instinct behind the movement is 
the natural desire of those who labor together to deal humanly 
with each other, and to assist each other to attain good health 
and efficiency, to enjoy the basic comforts of life, and to sustain 
normal human fellowships. 
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As the per capita production of wealth of the country increases, 
the conditions of life of the people can bn improved. We can 
enjoy better homes and schools, better food and clothing, better 
reading and recreation, because there arc more of the good things 
of life available. It is reasonable that, as other classes claboiatc 
the arts of living, the working classes should use in the scale of 
comfort as well. And since these classes spend so large a part of 
their waking hours in work places, it is natuial that this advance- 
ment should show not only in the family life, but in a progressive 
improvement of the conditions of the working day. 

Extent of Welfare Work. — The personnel service or welfare 
movement is no longer an experiment, although its methods are 
experimental and flexible. It now comprises manifold activities 
regularly carried on by the leading manufacturers and merchants 
of the count! y. In 1917 the United States Government pub- 
lished a list of some 1400 firms pi eminent in welfare woik The 
list can almost be called the aristocracy of American business 

Functions. — Some of the misfortunes and disa&tcis to which 
the wage earnei^s life, and that of Ins family, arc subject are 
(1) lack of tiainmg, (2) unemployment, (3) accident, (4) sick- 
ness, (5) inadequate housing, (6) lack of social and recreative 
opportunities, (7) premature death, (8) old age without adequate 
financial provision. 

How shall the advance of economic society deal with these 
great ills? Individual initiative is now the chief reliance But 
when this fails, the victim is thrown upon charity, which is late 
in arriving, is superficial, insufficient, and temporal y, is ill organ- 
ized, and IS destructive of independence, and subversive of the 
normal value sense. Cannot these economic goods which the 
wage earner so greatly needs be produced by the noimial capitalistic 
process‘d If the modern corporation, with its great material re- 
sources, and its array of talent in staff and ranks, is so successful 
in producing goods and services for the general maiket, why 
should it not be efficient in producing service — protection against 
the major misfortunes and disasters of life — for its own members'!^ 
The beginning of efforts to make the corporation do this new kind 
of work constitutes the welfare movement. 
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Accidents the Safety First Movement 

It has been estimated that among the 40,000,000 industrial 
workers in the United States there are 2,000,000 lost-time accidents 
yearly, entailing a loss of time of more than one day each. Of 
this number there are 750,000 workers who sustain a disability of 
more than four weeks’ duration. About 22,500 are killed, and 
from 15,000 to 18,000 more suffer permanent disability. This loss 
IS estimated to be more than 18,000,000 man-days per year, or 
the working time of over 60,000 persons.” ^ American industry 
has the unenviable reputation of being the most reckless in the 
world. 

Workmen’s Compensation Laws.— In 1908 the United States 
Government passed the first workmen’s compensation law, 
granting compensation for accidents to certain classes of Federal 
cm])loy(‘X‘H. In New York State, in 19J.0, a compensation law was 
passed which covered a limited number of hazardous occupations. 
In 1914 New York enacted a general compensation law. During 
the five yc^ars 1911-1915, inclusive, compensation laws were 
pass(Hl in thirty-one states and two territories. These laws not 
only asscsscMl heavy and certain damages upon employers in 
case of disaliility of employees by reason of accident, but they 
put into op(U‘ation a system of record keeping and reporting from 
winch employers soon learned the sigmficance of the accident 
situation. The result was the immediate starting of the movement 
to banish accidents. 

The safety-first campaign has been continued and expanded 
until it is now the most widely accepted of all forms of welfare 
work. It is primarily responsible for the introduction of the 
surgeon, the nurse, the first-aid room, and the hospital, into 
industry. 

Accident Statistics. — The basic statistics used in reporting and 
comparing accident records are accident frequency rates and 
accident severity rates. Accident frequency is the number of 
lost-time accidents per 1000 full-time workers (total time worked 
being reduced to Terms of workers employed 300 days per annum 

^ Human Engineering — A New Medical Specialty, Frank L Bector. 
United States Public Health Report, January 9, 1920, Vol 35, pp 61-62. 
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of 10 hours each) Accident scvciity is the number of days lost 
annually per full-time worker. 

A good accident record is now considered to be one which 
shows a loss of of 1 per cent, or of 1 per cent, or less, of the 
time of a lull-time worker. 

Causes. — As a result of the study of accident statistics, it has 
come to be geneially agreed that, with good modern practice, 
the state of the equipment, and unavoidable circumstances, 
will account for from 10 to 25 per cent of the accidents, and the 
human factor — carelessness, ignorance, inexperience, lack of 
supervision, etc. — is responsible for the remaining 75 to 90 per cent 

Accidents and Mechanism. — Taking up fiist the mechanism, 
it is instructive to review the danger points as they have been 
listed by Mr. John Calder. The elements common to all 
‘ dangerous machmciy,’ and which, if unguarded or of unsafe 
foim aic found to inflict injuries when within the reach of any 
worker, will be lound to be chiefly as follows : 

(a) The intake sides of all engaging toothed oi other gears, rolls, 
drums and slides of eveiy descnption on any machine 

Q)) The space between fixed and moving paits of any machine, 
or between the latter and structures near it, leaving insuffi- 
cient working clearance for any person employed thereon, 
or near it 

(c) Pulleys and clutches 

(d) Belts, bands, and driving chains 

(e) Flywheels 

(/) Shafts and spindles and projections thereon or upon recipro- 
cating parts 

(g) Counterweights and balance weights 

(h) The actual operating element on a machine, such as circular 

saws, the punch and die in the press, the i evolving cutter 
in the milling machine, etc 

Of these elements (7i) is by far the most dangerous and the most 
difficult to safeguard 

An infinite variety of safety appliances has been designed by 
the engineers. A few of them are. housing for emery wheels and 

^ Scientific Accident Prevention John Calder, American Labor Legis- 
lation Eeview, Dec, 1911, Vol I, No 4, pp 17-18 At the time this was 
written Mr Calder was the General Manager of the Remington Typewriter 
Works 
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plate-glass eye protectors, safety nets in connection with builder^s 
and decorators' scaffolds, self-locking doors for openings into 
elevator shafts, electric push buttons for starting and stopping 
machines, guards which release machines for starting only when 
in place, staitmg devices which require both hands to operate, 
magazine feeding devices, rotary tables for carrying work into 
and out of machines, the use of compressed air to expel finished 
work from the machine, a guard that pushes aside the hand as 
the ram of a press descends, and jigs to hold work in tapping 
machines. One of the principles of safety engineering is that 
the work must be brought to the tool, and not the tool to the 
work, so that the tool may always operate in a safe setting. 

Three general rules of the IJnited States Steel Corporation, 
pertaining to safety in equipment, are as follows: 

“ In the const! uction of buildings and designing and placing 
of machineiy the safety of the woikman is equally as important 
as the pi eduction of the machine and economy of its operation 
Leave ample clearance and provide passageways for traffic and 
escape. 

All requisitions on the purchasing department for ma- 
chinery should specify ^ Standard safety requiiements have been 
considered, and those not to be furnished by the maker will be 
installed at the plant.' 

All drawings or blue piints should be checked for safety 
before leaving the diaftmg room, and so noted by initials of per- 
sons checking in space provided m title of drawing." 

The Human Factor. — Turning now to the consideration of the 
human factor in accident causation, the records of accident dis- 
tribution show that the dangerous ages arc from 16 to 20, and 
over 50. Negroes arc more subject to accidents than whites. 
Where men and women do the same work, men have higher rates 
than women. Single men aie more often injured than married 
men. Unskilled workers are much more liable to accident than 
skilled workers. Non-Enghsh-speakmg employees have twice 
the rates of those who speak English. 

The New Employee. — A very important fact, shown by 
statistics of accident distribution, is that the new employee is in 
great hazard from his own ignorance and inexperience With 
reference to him the National Safety Council says “ In all 
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industries the new men — ‘ green ^ men — aic most frequcntl}^ 
injured In a laige steel plant the accident records show that 
men employed less than thirty days wcie injured six times as 
fiequently as those emplo3"cd longer, and that those employed 
less than six months were injured foui times as fiequentl^^ as the 
remainder.^^ ^ The Procter and Gamble Compan^?^ finds that over 
a third of lost-time accidents occur to men who have been employed 
less than two weeks. The General Electric Company has found 
that 50 per cent of the accidents occur to employees w’'ho have been 
at their position for less than six months A New England plant 
found the distribution of accidents among employees who had 
been in the establishment for less than a year to be as follows 
One month or less, 275, 1 to 2 months, 80, 2 to 3 months, 71; 3 to 4 
months, 46; 4 to 5 months, 31; 5 to 6 months, 50, 6 to 7 months, 
25; 7 to 8 months, 25, 8 to 9 months, 12, 9 to 10 months, 20; 
10 to 11 months, 8 The rccoid foi one month or less includes 
26 accidents which happened on the fust day of emplo^’^ment and 
103 accidents which happened duiing the fiist week The infer- 
ence from such statistics is that the new employee must be kept 
under close supcivision, and must be specifically mstiucted with 
reference to each accident hazard pertaining to his job. 

The Safety Campaign — The safety campaign of an establish- 
ment is something which must be vigorously backed up by the 
higher officers, so that the conviction s]:)rcads from headquaiteis 
that the company^ is in earnest. It is well to have this campaign 
under the geneial direction of a safety engineer, or one oi the 
general officers, but the major part of the woik with the rank 
and file must eventually be done by the foremen. It is of the 
utmost importance, thcrefoic, to enlist the active cooperation of 
these supervisors. 

Shop safety committees of employees should be organized 
By means of their inspections and recommendations the company 
can learn of conditions which would otherwise be oveilooked. 
Furthermore, the appointment of an employee upon a shop 
committee for a term so opens his eyes to the danger of careless- 
ness and Ignorance that he becomes an active supporter of the 
safety movement It may be remarked, in passing, that safet}^ 
work is one of the very best opportunities an employer will have 
1 The New Employee, Chicago, National Safety Council 
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for developing committees among his employers, and for accus-^ 
toming them to work y^ith the management in the interest of the 
common good. 

It is well to have a code of safety rules, and to take oppor- 
tunity, through the book of rules, and by means of bulletin boards, 
to make them familiar to all. But such rules wiU not be self- 
enforcing. Safety is like production: something which is con- 
stantly in the process of being achieved. And, like production, 
it requires the persistent expenditure of effort, through appropriate 
organized agencies. 

Infection. — The great danger which follows upon the heels of 
accidents is infection. If medical skill be at hand, first-aid kits 
should not be put in the shops, as they encourage inadequate treat- 
ment. It is estimated that, throughout the country, from 5 to 10 
per cent of serious wounds become infected. Infections are a 
prolific cause of pain, of slow recovery, of permanently stiffened 
joints, and of amputations. The National Safety Council re- 
ports that 10 per cent of all workmen's compensation cases are 
due to the infection of accident wounds As permanent dis- 
ability entails large compensation payments, it is profitable, as 
well as humane, for the employer to give prompt and expert 
attention to all cuts, bruises, and lacerations, no matter how 
trivial. 

A good record with reference to infections should be below 1 
per cent of the cases. A large number of the best-managed 
industrial medical departments have regular records of i of 1 
per cent or | of 1 per cent, while some have practically no infections 
at all. 

Medical Aid in Industky 

Illness and its Economic Results. — It has been estimated that 
the average wage earner loses from 6 to 9 days a year from his 
work on account of illness. This means that continuously from 
2 to 3 per cent of the average factory personnel is absent on this 
account. About 20 per cent of these persons, annually, are 
caught by an illness which keeps them from work for over a week. 
A large eastern factory recently reported, as a year's record, that 
5.65 per cent of the working time had been lost These figures 
iinply that something between a million and a million and a half 
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of the wage earners are sick each day. The daily loss in wages 
must be between 5 and 8 million dollars. „ 

When it is realized that approximately one-fourth of those 
who are sick get no medical attention, that one-third of the sick 
are trying to continue with their work, that many persons are 
postponing necessary operations on account of expense, and that 
the productive time lost on account of sickness is from seven 
to ten times that lost on account of accidents, the importance of 
preventive measures and proper medical care is made obvious. 

This necessity is reenforced, when the devastating effect of 
illness upon the wage earner and his family is considered. With 
the advent of sickness of the wage earner wages cease, all ordinary 
expenses continue, a group of unusual expenses begins, and savings 
melt away. Only one-third of the workers has any sickness 
insurance, apart from what the employer may have taken out 
as group insurance Many borrow to pay their bills From 
one-third to one-half of the chattel mortgages placed on furniture 
and clothing are due to sickness. Others fall upon charity. It 
is estimated that about 45 per cent of the cases dealt with by 
public and private charitable agencies are due to breakdowns of 
health 

The pity of ignorance dealing with one of the major disasters 
of life is revealed in a paragraph from the hand of Mr. Richard A. 
Feiss. No one who has ever been in actual touch with the men 
and women of an industrial organization has failed to run across 
the case of the man who is down and out because of long sickness 
in his family. Doctor bills and bills for medicines are rapidly 
getting him deeper and deeper in debt, or he may be brooding 
over what he thinks to be the last lingering illness of one of his 
family. A man with a load such as this can seldom hold up his 
end m either output or quality. In the vast number of cases an 
investigation will show that his troubles can easily be alleviated. 
He IS often the prey of an unscrupulous practitioner or some 
fraudulent fake who is bleeding the family for every cent that 
it can scrape together. In other cases the family is despairing 
of medical assistance and is found to be squandering a large por- 
tion of its income on fake remedies at the advice of ignorant 
neighbors or under the influence of the advertising carried in 
newspapers. The prevalence of these conditions is of such amaz- 
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ing extent as to cry for public attention. By reason of its far- 
reaching effect, the handling and prevention of such cases must 
be considered one of the important accomplishments of the 
medical service ” ^ It is obvious that a new and powerfully 
efficient agency is needed m this field. The employer who knows 
of the conditions more intimately than any one else cannot 
escape responsibility for some sort of response to the situation. 

Hygiene and Sanitation. — The A. B. C. of health service is to 
provide good air and hght, proper temperature control, scrupu- 
lously clean workrooms, an abundance of cool drinking water, 
with sanitary cups within easy reach, clean well-ventilated and 
properly equipped toilets, washing facihties with abundance of 
soap and clean towels, vermin-proof ventilating lockers, and an 
attractive and quiet rest room for women employees. 

The installation of shower baths is becoming the accepted thing 
m establishments where the occupation is imcleanly, as m cotton 
and woolen manufacture, the sorting of rags for paper stock, 
stone cutting, the grinding and polishmg of metals, the handhng 
of wool or hair, and hide cleaning. It is even more important 
m chemical works where poisonous dust and fumes are generated, 
or in any manufacture where lead enters as a component, as in 
the making of paint, pottery, and plumbing supphes, or the 
manufacture of cut glass. 

The Company Doctor. — The introduction of company physi- 
cians, and the provision of treatment rooms, nurses’ service, and 
hospital accommodations, either privately or by arrangement with 
local hospital authorities, has come about for the most part since 
1910, but rapidly since 1916 Safety first ” and medical aid 
have combined to bring into the factory, in the person of the 
physician, a representative of one of the oldest, and most scientific, 
of professions. 

Among the functions of the physician in industry are the 
following: 

1. The suggestion of improvements in the sanitary equipment 
of the factory 

2. The study of dusty, wet, hot, or otherwise physically dis- 
agreeable jobs. 

1 Personal Relationship as a Basis of Scientific Management, Richard A. 
Eeiss Revised from Bulletin of the Taylor Society, Nov 1915, Vol I, No 6 
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3 Prcscri])! 1011 of the points at wlucli goggles and 

other foirns of pioted-ivc clothing shall be wo-in 

4 Study of cases of unusual fatigue 

5 Physiciil exaimnation ol candidates foi cin])lovinent 

6 Reexamination aCtci illness and bcfoic tiansfei to new kinds 
of woik 

7 Health supervision of woikcrs who are below pai, with re- 
examination as may be needed 

S Treatment of the sick preliminary piesciiption or, if not 
otherwise arranged for, entiie care 

9 First aid in accident cases and, if not otherwise arranged 
for, after care 

10 Measures to prevent the spi ead of contagious diseases 

11 Foimulation of the company health rules 

12 Education of workers in hygiene and caie of the health 

13 ICducational woik with the families of woikeis, tlirough the 
agency of a visiting muse 

14 Coniiol of the plant/ health records 

For plants which aio located in large cities the tendency has 
been to limit plant medical service to physical examinations, 
emergency treatments, diagnosis, loference of sick persons to the 
family doctor or to a list of icputable physicians, aid iii ai ranging 
for and financing operations, and reexamination upon return to 
work after illness These examinations at return not only deter- 
mine whether the employee is fit to take up his old task, but they 
serve as a valuable check upon the competency of the woik done 
by outside physicians, suigeons, and dentists One of the func- 
tions of the industrial physician is to protect his personnel against 
medical quacks. 

Plants which are located in small communities, as in the 
case of a mining company which has its propel tics in a locality 
where the only facihtics aie those provided by the company, 
will naturally provide a more complete service, taking care of the 
health not only of workers, but of their families, and maintaining 
standard hospital facilities. 

The Visiting Nurse. — The employment of a visiting nurse is 
the recognition of two facts first, that the nurse, previously con- 
sidered as a curative agenej’' only, is being used as an educational 
and preventive agency; second, that the efhciency of an employee 
may be quite as much reduced by wrong conditions m the home 
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as m the factory. ^^A man who sits up night after night nursing 
a tuberculous wife or helping to care for children with croup has 
an increased disposition to error of judgment; he is not a safe man 
to run an engine ^ 

The visiting nurse or welfare worker may save the life of a 
child, instruct a mother m the feeding and care of children, detect 
malingering, reduce absenteeism, supplement the data of the plant 
physical exammation, bring needed aid in imreported cases of 
illness, inculcate lessons of cleanliness, sobriety and thrift, dis- 
courage the boarder and roomer evil, improve the status of women 
and children in the households of the foreign born, prove to be a 
friend in time of family disaster, change the entire atmosphere of a 
household, and win for the employer the unqualified confidence of 
the worker. 

Cost, — Medical aid service, including the service of a physician 
and nurses, is a reasonable load for an employer whose employees 
number 500 or more. A large employer in New England, nation- 
ally known for the excellence of its medical service, reports that 
the cost is approximately $3 00 per full-time employee. Where 
employers in small communities undertake the fuU round of 
medical service for employees and their families, the cost will be 
greater. A coal and iron company, which offers complete service 
to its 11,000 workers and their families, finds the cost to be 
approximately $12.00 per year per full-time employee. 

Company Housing Activities 

Housing is chiefly a village enterprise. If a manufacturing 
plant is built in the open country, or in a small village, local cap- 
ital and enterprise may not be adequate, and outside capital may 
be disinclined to invest in an enterprise depending upon a single 
corporation. Again, a manufacturer who has developed an indus- 
try requiring skilled labor, in a village, may find that the superior 
workmen and the more ambitious families are being attracted 
away by the lure of the large city, so that it is necessary to develop 
a counterbalancing attraction in the village life. As the art of 
city planning develops, and the garden city ” movement extends 

^ Standardized First Aid, Dr. C A Lauffer Second Annual Report of 
the National Association of Corporation Schools, New York, 1914, p. 621. 
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itself, it is becoming evident that the village can successfully 
develop such attractions, and can hold people of good taste and 
general intelligence. 

Is Housing Activity Desirable? — In favor of housing activity 
by large employers may be mentioned the likelihood that cor- 
rectly designed floor plans and adequate specifications wiU be used. 
Mr. John Nolen has said that, ^'A large percentage of all houses 
are poorly conceived for their purposes.^' By operating on a 
large scale, employing only competent persons, paying the lowest 
rates for the use of money, and foregoing anything in the way of 
speculative profit on operations, the corporation can furnish a 
given unit of housing to an employee for less than real estate 
speculators and commercial builders can do, and for less than the 
employee can build for himself. 

The corporation can secure the services of men who are able 
to plot land correctly. There is an opportunity to design the 
street system with reference to larger areas than commercial 
developers can usually command; and more consideration can 
be given to aesthetic qualities. The corporation, in developing 
property, can build with special reference to the needs of its own 
employees. It can control nuisances; and it can work out an 
intelligent zoning system for each class of use within its area. 
By these means a great increase in the utility and beauty of a 
residential area may be secured. 

By^^ company operations on a large scale, rentals may be 
permanently fixed upon the basis of the original cost plus main- 
tenance charges, so that the payment of large sums by employees 
to outside land owners, as the charge for unearned increment in 
land values, may be avoided. The United States Steel Corpora- 
tion left the housing problem of Gary, Indiana, to private enter- 
prise. ^^According to a report by Dr Haig to the Committee on 
New Industrial Towns, the cost of the town site was found to be 
$7,057,000. The cost of improvements was $4,030,000, making a 
total of $11,087,000. The value now stands at $33,445,000, an 
increase of $22,358,000, (over 200 per cent), all of which has 
been dissipated among private owners and speculators.’^ ^ 

The most important results which flow from a wisely planned 

1 The Workman's Home, Leslie H. Men, Boston. Aberthaw Construc- 
tion Company, 1918, p. 22. 
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housing program, to a corporation, are that it draws a superior 
class of workers, and makes them contented and stable in their 
relations to it. 

The Difficulty of Housing Operations. — The chief impediment 
to housing activity lies in the fact that, in all cities of large size, 
in so far at least as plants with close-in location is concerned, the 
proposition is hkely to be too large for any single employer to 
handle. When the housing of the employees of one firm is bound 
up with the entire housing problem of a city, and this, in turn, is 
tied in with issues of zoning, artery construction, local transporta- 
tion, and city planning, it can be seen that joint action on the part 
of large groups of mterests, with the aid of the local government, 
IS the method of operation clearly indicated. 

There is now a recognizable tendency for employers to act in 
groups m the matter of housing even in locahties of small size. 
At Kenosha, Wisconsin, a local association of manufacturers has 
been constructing houses through the agency of the Kenosha 
House Building Company, and the Kenosha Homes Company. 
At Bridgeport, Connecticut, a Housing Company, whose capital 
was subscribed by the employers of the city, has done extensive 
work At Niagara Palls, N Y., an organization of employers 
loans money on second mortgages, and recommends to each 
employing corporation what part it should play each year in the 
general program of house construction. 

Rents and Building Costs. — The particular budget for wage 
earners which was often advised by Mr Jacob G. Schmidlapp, 
Cincinnati’s landlord philanthropist, runs as follows* 

One day’s wage for one week’s rent. 

Two days’ wage for one week’s food 

One day’s wage for one week’s clothing 

One day’s wage for all extras, including fuel. 

One day’s wage for profit and pleasure 

Unfortunately, the landlord is no longer satisfied with such a dis- 
tribution of expenditures. The rules now utilized in housmg cal- 
culations are that 25 per cent of the wage earner’s income, or one 
week’s wages per month, is to be paid out for rent; and that annual 
rents must be approximately 10 per cent of the cost of the property. 
The average weekly earnings of men in New York state factories 
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were, at the 'bc^miimg of 1925, S31 38 In Massachusetts they 
weie $28 57 The wages of skilled men in factories, in favoied 
tiadcs, may bo ]ilaced at horn $35 00 to $50 00 a week Apply- 
ing the two lilies above suggested we get the i olio wing icsults 


Weekly Wvges 
(Monthly Rental) 

Avnuai. IIbni’Al 
(12 X Wages) 

Value of Phoperty 
(10 X Rental) 

$25 00 

$300 00 

S#3000 00 

30 00 

360 00 ’ 

3600 00 

35 00 

420 00 

4200 00 

40 00 

4S0 00 

4800 00 


For woikcis with wages above $10 00 a week, the housing problem 
IS not dilhoult But ioi those who aic below that figuie, the prob- 
lem of constructing, at picscnt luiccs, a self-contained single- 
family house, with icasonablc sanitary cciuipment, to be paid for 
by a senes of installments, is on the edge of being impossible. 
Below that rate of eaimng, the pioblcm begins to assume the 
aspect of a peimanent lental pioposition As earnings lall below 
$30 00 per week, tlic piospect of being able to rent a standard 
self-contained, one-family, five-ioom house Ixigms to fade. 

The United States Bureau of Labor Statistics recommended, in 
its quantity survey foi a health and decency ” standaid of living, 
that the house ol the wage earner should contain fiom 560 to 660 
square feet of floor space Very moderate building costs in resi- 
dence construction arc now considered to be 30 cents and 35 cents 
per cubic loot Using these bases, we can construct a table of pos- 
sibilities as follows 


Net 

Floor 

Space, 

Sq Ft. 

Cubage, 
(Approx ) 
Cii Ft 

Cost, 
House 
at 30 
Cents 
Lot, $500 

COhT, 
PloUbC 
at 35 
Cents 
Lot, $500 

Rental, 
Monthly 
(30 Cents) 
Etc 

Rental, 
Monthly 
(35 Cents), 
Etc. 

560 

660 

8370 

9835 

$3011 

3450 

$3430 

3942 

[ 

$25 09 

28 75 

$28 59 

32 85 
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By comparing the rentals called for in this table with the rentals 
assumed to be possible at various wage rates given in the previous 
tabulation, an idea can be formed of the surplus, if any, which 
will be available in the wage earner’s budget for payments, over 
and above rent, to apply toward the purchase of a home. 

The great bulk of the wage-earning population is, of course, 
housed m quarters constructed before the high building costs of 
the present prevailed. These quarters are now in all stages of 
disrepair and obsolescence. For such accommodations, rents are 
probably not seriously out of line with the general movement in 
the cost of living. It is the high cost of new construction which is 
making the rent problem emerge, by demanding a larger propor- 
tion of the wage earner’s income to satisfy the landlord. 

The situation may best be seen in the bird’s-eye view, by con- 
sidering the relative movement of a variety of mdex numbers. 


DATE 

WHOLE- 

SALE 

PEICES. 

dun’s 

INDEX 

NUMBER 

MONEY 

WAGES, 

AVERAGE 

NEW YORK 

STATE 

FAC- 

TORIES 

COST 

OP 

LIVING, 

u. s 

BUREAU 

LABOR 

STA- 

TISTICS 

COST OF 

BUILD- 

ING 

MATE- 

RIAL 

COST OP 

LABOR, 

BUILD- 

ING 

TRADES 

COST OP 

NEW 

CON- 

STRUC- 

TION 

(total) 

Year, 1913 

100 

100 

100 

100 

100 ^ 

100 

Mar, 1921 

150 5 

221 

180 41 ! 

173 

195 

182 

Mar, 1922 

140 4 

201 

166 9 

155 

179 

165 

Mar , 1923 . 

158 2 

221 

168 8 

198 

189 

194 

Mar, 1924 * 

157 8 

231 

170 4 

182 

214 

195 

Mar, 1925 

167 

233 

172 52 

180 

217 

197 


Types of Construction. — The average company which has done 
somethmg m the housing field has provided accommodations for 
approximately one-third of its employees In doing so it has 
erected houses 90 per cent of which are frame About one-haK 

^ Figure given is for May, 1921 No figure is available for March, 1921 
2 Figure given is for December, 1924. No figure is available for March, 
1925. 
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of the houses arc detached, single-family houses; 'while one-third 
are semi-detached or double houses with one partition wall 
between two families In construction programs, the leading 
emphasis is placed upon the attainment ot a single-family, 
dcfcached house oi cottage as the ideal thing. As Mr Schmidlapp 
says, “ The best house lor the wage earnei is the same as the best 
house for yourself, and that is the individual house ” Multiple 
houses, in some attractive form as “ terraces ” and apartments 
must increasingly play a role in providing accommodations for 
that half of the industrial population which may be classed as 
unskilled Bairacks and bunk houses aic to be avoided as per- 
manent habitations They attract only an undesirable and 
unprofitable type of laborers. 

The points which maik aristocracy ” in working class homes 
aie possession of an inside toilet, possession of a bathtub (both 
connected witli ninuing watei and city sewei), heating by iuinace 
in the basement lathei than by stoves m the rooms, possession of a 
sink in the kitchen with tunning water and sewer connection, pos- 
session of a veianda, and possession of three gcneial rooms rather 
than two (living room oi parlor, dining-room oi combined dmmg- 
and living room, kitchen ot combined kitchen and dining-room). 
Three-fifths of individual wagc-carner^s houses have inside closets 
One-half of all houses, individual or multiple, have baths. 

The Roomer- — The problem of the single male worker, who 
does not live at home with his parents, still stands as an unsolved 
one The bettei class of such men patronize the boarding houses. 
The vast majority, especially of foreign biith, are boarders and 
roomers m the households of other wage earners. The hostility 
of the Ford Motoi Company to the boarder and roomer evil is 
well known. The Company's booklet “ Helpful Hints and 
Advice to Employes," says: “ Employes should not sacrifice their 
family rights, pleasures, and comforts, by filling the house with 
roomers and boarders, nor endanger their children's moials or 
welfare by allowing them to associate with people about whom 
they know little or nothing." 

Rent or Sell. — Whether the policy shall be to rent, and so 
retain the landlord's power of supervision, or to sell and encourage 
thrift, depends not only upon financial status, but upon the ability 
of the labor class concerned to maintain decent conditions for them- 
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selves. In the main, unskilled labor will do better with the super- 
vision of an intelligent landlord. Skilled workers, of proved enter- 
prise, will respond with most enthusiasm to plans for achieving 
home ownership. Garden cities will not long remain such unless 
the companies providing them retain considerable general super- 
vision. 

The binlding of houses to sell is the suitable plan in cases where 
housing is constructed along the usual lines of village residential 
development, without aiming at a special aesthetic effect or a 
community development, and is intended for skilled workers, 
oflSce workers, and foremen. The problem in such cases is, in 
reality, a three-part problem of financing; first, to attain low cost 
construction, second, to give possession upon the making of a small 
initial payment, third, to arrange over a series of years a scale of 
payments which will extinguish the loans. The Dennison Man- 
ufacturing Company of South Framingham, Mass , and the East- 
man Kodak Company of Rochester, N. Y , assist the prospective 
buyer, who is able to pay down 10 per cent of the purchase price, 
by helping him to arrange a loan on the security of a first mortgage, 
to the extent of 60 or 70 per cent of the value, with a bank or build- 
ing and loan association. The company then completes the trans- 
action by taking a second mortgage for the remaining 20 or 30 
per cent of the value. 

The arrangement of a scale of payments for the amortization 
of the loans presents difficulties. As building costs have advanced, 
interest charges and local taxes have so increased their demands 
upon the wage earner, that little money can be spared to reduce the 
principal of his indebtedness. If the amortization period is 
lengthened, to make the annual payments smaller, it is necessary 
to resort to more expensive types of construction, so that depre- 
ciation will not outrun amortization. But by doing this the higher 
initial costs increase the interest charges 

When a company prepares desirable housing, and rents or sells 
it at a price below the market price, it becomes necessary to take 
steps to confine the advantage to the company's own employees. 
The Goodyear Tire and Rubber Company, at Akron, Ohio, sells 
houses to its employees at a price which represents the net cost of 
the improved land and buildings, plus 25 per cent. This 25 per 
cent is returned or rebated in five years to the purchasers if they 
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arc at that tirac in the employ of the company. It is not uncom- 
mon for companies which soil houses to ictiiin an option to repur- 
chase; the option will be exeicised if the employee desires to dis- 
pose of his property. 

Pkoblems 

Responsibility for Accident. — ^In the yard ot a certain manufacturing 
establibhment, at a point wheie a clearance between railway track and 
wall was too small lor a man to stand safely, there was located an outlet 
foi water It was intended for no othei purpose than the flushing of 
an adjoining gutter, and the men weie forbidden to get supplies from 
it In spite of the order it w’as used fiom time to time, because of its 
more convenient location, instead of the more distant faucet provided 
Finally a man wns caught and killed Who wns to blame*!^ Should 
tlic ofHceis of the corpoiation have done anything further or anydihing 
dilfci cut fi om what they did do , il so, wdiat*^ 

The Limits of Compensation. — ^^Llioic aie many accidents each year 
to employees, wduch (‘an be chissilied unclear each ol the entiics given 
below Each of these accidents entails a loss of employment and other 
expenses In which oases w^ould you place the burden of the expense 
upon the employer, by means of woikineii’s compensation laws‘^ 

1 Street accidents 

2 Accidents while going to and fiom woik 

3. Injuries due to scuffling, larking and hoisoplay 

4 Accidents, as sometimes stated in legal textbooks, caused 
by the act of God oi the country’s enemies. 

5 Injuries ansmg out of attempted lobbery, fighting, assault, 
murdei or suicide 

6 Disabilities due to fiostbitc or heat stroke 

7 Accidents occurring during moments of leisure or while doing 
something of a personal nature, oi out of cuiiosity. 

8 Camp accidents, as in lumbei camps or construction camps 

9 Accidents resulting m the aggravation of a preexisting diseased 
condition, or extraordinary conditions amounting almost to accident, 
resulting m disease, as pneumonia caused by exposure 

10 Accidents due to disobedience of rules. 

11 Hernia, lumbago, and strain cases 

Modes of Recovery and Recovery Period. — ^A workman in a foundry 
developed a hernia The company doctor made an examination and 
advised him to submit to an operation, telling him that m the average 
case persons operated upon for hernia made a rapid recovery, and were 



WELFARE ACTIVITIES 


517 


able to return td work in about 41 days. The man, however, refused 
to be operated on. It is obviously unfair to compel an employer or 
his insurance company to pay workmen’s compensation mdefimtely; 
and it IS impossible to compel the workman to submit to an operation. 
What should be the nature of the state law drafted to cover such cases^ 
The Scale of Benefits in Workmen’s Compensation. — It has been 
said of state compensation legislation, Most of the States compen- 
sate permanent mjuries on the basis of a fixed scale of benefits. These 
scales are not based upon scientific mformation and are not designed 
to compensate fuUy for the loss of a member of the body Even if a 
scale giving fuh compensation were attempted, we would not know how 
to construct it, because we have not been farsighted enough to study the 
actual results of the various permanent disabilities. Not only are we 
ignorant of the wage impairment of specific injuries, but we do not even 
know, except as common sense may dictate, the relative significance 
of the various kinds of injuries.” 

Compile in parallel columns the compensation scale of your state 
and of two or three neighbormg states Point out the differences 
between them, and suggest a plan by which a fairly accurate scale might 
be constructed to match compensation to the seriousness of various 
types of injuries to the persons injured 

The Distribution of Industrial Accidents. — If permission can be 
obtained from a local manufacturer, and if statistical records can be 
found sufficient to permit it, make a study of the accidents of a year in a 
factory, showing whatever may be significant as to distribution by 
individuals, by shops, by work processes, by length of time the individual 
was employed, by hours of the day, etc. Digest these statistics, interpret 
them, and make graphic charts to bring out the chief matters. 
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CHAPTER XXIII 


OFFICE DEPARTMENTS 

The office of an industiial organization may be likened to the 
central nervous system of the human body It is a sort of stock 
room for ideas Its functions revolve around the reception of 
ideas, the classification and stoiagc of ideas, and the issue or dis- 
semination of ideas All ol those functions demand the written 
record The office is busied with the functions of receiving and 
inspecting reports, ol lecciving and sending coriespondence, of 
transcnbmg, computing, tabulating, and ofherwise reworking 
data, and of classilyuig and filing tlocuments for future reference 

In the lower grades of office wotk theie is much performance 
of a clerical ordci, such as the con vci ting of one form of record 
into another, the comparison of i coords to detect points of simi- 
larity Ol difference, the separating, classifying, sorting, and com- 
bining of the data of recoids, and the performance of simple 
arithmetical computations 

Equipment. — The modern office has grown up in a world which 
freely uses the mail, the telegraph, the telephone, the typewriter, 
stenography, the unit record, the half-tone cut, the photograph, the 
blue print, the catalog, and the bank check The beginning of the 
evolution of mechanism for the modern office may perhaps be dated 
from the tune when Thomas Jefferson bi ought back from England 
with him a swivel chair and a letter press and copy book. Among 
the chief mechanisms which now serve the purpose of oflftce work 
may be mentioned the typewriter, introduced shortly after the 
Centenmal Exposition of 1876 to banish the old-time amanuensis, 
the umt-built filing cabinet, the vertical filing cabinet for flat fihng, 
and the fountain pen. 

The clerk’s desk is as ubiquitous as the operative’s machine, 
but has been more persistently misunderstood At various times 

620 
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in the past the office desk has been looked upon as a piece of 
ornamental furniture, 'as a warehouse for storing records, and as a 
safe or closet for locking up matters pending from the eyes of 
others. It is primarily none of these things, but a modified work 
bench, to facilitate the onward movement of documents rather 
than their storage or seclusion. A few years ago desks abounded in 
drawers and pigeon-holes which yawned on all sides to swallow up 
documents and facilitate their delay. And these desks were 
barricaded on all sides with partitions raised above the working 
plane in such a manner as to screen the occupant from general 
supervision The introduction of filing cases and of efficient filing 
systems has drawn most of the records out of private desks, and 
concentrated them where they are accessible to all. The desk is 
now solely to expedite current business: to pigeon-hole a thing 
has become equivalent to neglecting it. 

The unit record of standard size occupies the same position in 
record keeping that the mterchangeable part does in the world of 
machinery '^he first system of unit records to come into general 
use was the card catalog of library science. This form of catalog 
was first used extensively in American public libraries. The 
system of unit records, now having so many applications in business 
offices, has the advantage of permitting the concurrent use of 
various portions of the record — the different drawers, for example — 
by a number of people It facilitates the introduction of new 
records, and the removal of obsolete matter, without interrupting 
the use of the live material. By the utilization of various systems 
of indexing — alphabetical, topical, chronological, and geographical 
— facts may be made almost instantly accessible, whatever the 
angle of approach. By the use of cross references, as many 
avenues through the records may be opened as are desired. 

The value of permanent records is obvious, the value of 
uniformity in reporting the same matters in similar cases is also 
obvious. Forms exert an important influence in the direction of 
securing uniform reports. By setting aside specific spaces for 
specific facts there are created reminders which will stand as blocks 
of blank white paper staring at the reporter until they are filled. 
If a report form is prepared and printed in advance, the writing 
required of the reporter may be reduced to a minimum by print- 
ing all the permanent parts of the record. By this means the 
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practical ran|Z,o of U'poit wilting may be much extended into shop 
and field Fuithoiinoie, punted repoits may be made so compact 
and legible, and so poi table, that the facts they contain are given 
gieatly mci eased tune and place utility 

It must bo coribi doled whcthei a foim as drafted will fit the 
typewrite! s, if it is to be typewutten, and whether it will fit the 
files, if it IS to be filed. II a form is intended foi field woik, it 
should be compact enough to fit a coat pocket or hip pocket. If 
unit records conform to the sizes adopted by the stationer^^ trade 
as standard, it will be possible at all times to secure accurately 
cut paper, caitons, trays, folders, guide cards, binders, drawers, 
and cabinets, at modciate prices. The principal sizes are 3X5, 
4X6, 5X8, 8iXli, 8^X14, and 11X17 inches.^ 

The Arrangement of OfiSice Departments.-^hc fiist step in 
deteirnining the space icqimed for oflice d(‘paitments is to ascer- 
tain, by methods analogous with those used by scientific manage- 
ment in the shop, how much an (iinplovec should be expected to 
do m a day^ The expciicnce of office managers now indicates 
in a general way what this is It is held, for example, that iii an 
houi 200 letters can be opened and read sufficiently to dcteimme 
the depaitment to which they should be ref cued, that 200 ordcis 
of five items each can bo entered in an ordoi register, that 100 
square inches of typewutten woik can be accomplished by a girl 
of average ability, and that 2800 items can be handled on an 
adding machine. 

next step is to determine the various kinds of work which 
will have to be performed, and the amount of each, thus giving a 
criterion as to the number of persons lequired. JTlie third step 
is to calculate the space requirements, the gcneial rule being that 
office space runs from GO to 90 square feet of floor space per em- 
ployee, including allowance for aisles and furniture 

In making a layout the office area should be conceived as some- 
thing to be divided into a senes of work places, each devoted to a 
function which sustains given relations to certain other functions. 
Those individuals in an office who have most communication with 
others should be on the aisles Departments having much to do 
with each other should be near neighbois The progress of work 
should be as simple and straightforward as possible. It is well to 
integrate departments, bringing officers and their staffs together 
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There is a tendency to do away with partitions, or make them of 
glass above desk height; leaving private offices for the highest 
officials only, together with a few small rooms for personal transac- 
tions and conferences. The remaining space is left as one large 
room, properly subdivided by low railings. Such an arrangement 
gives good light and ventilation, absorbs sound well, works an 
economy of space, and provides a wholesome publicity which is 
in the interest of discipline and application 

The Personnel. — It has been pointed out that between 1910 
and 1920 the general population of the United States increased 
15 per cent, and the persons in all gainful occupations, excepting 
agriculture, increased 20 per cent, while the number of persons 
classified as clerks and office workers increased nearly 100 per cent 
In ordinary practice the number of persons in the office force 
will average about one to twenty of the shop or field force. The 
payroll will be in the neighborhood of $1.00 to $10.00 of the other 
departments 

Where the number of stenographers exceeds ten, and where 
there is a head stenographer who is able to arbitrate skillfully 
between the claims of specialization and the demands of the gen- 
eral schedule of work, the system of a centralized stenographic 
department is growing in favor. Such a system permits the 
averaging out of the fluctuations of the work of individuals and 
departments, so that a more uniform daily program of work is 
possible for all, and the work is better equalized as between indi- 
viduals. By this plan work is not held over, owing to the absence 
of any individual stenographer. The centralized stenographic 
department is a good training school for new stenographers, and 
it produces an all-round stenographer. Such a central staff 
involves a very considerable saving of time and salaries, makes 
possible a program of promotions, facilitates the equalization of 
wages, provides more definite standards, discourages idling and 
incompetence shielded by personal influence,'' and makes easier 
the decrease or increase of the staff according to the total demands 
of the office. It also adjusts itself to the rapidly growing prac- 
tice of phonographic dictation 

The Preparation of Correspondence.— The duties of a corre- 
spondence officer have been thus defined* “ The correspondent 
answers incoming mail. He collects details needed from other 
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departments or from past correspondence and dictates replies. 
His work requires knowledge of his company's product, policies, 
and of modern business methods. He should have a good vocab- 
ulary and be able to dictate a good letter easily — a letter that is 
clear, correct, and courteous. He should have an insight into 
human nature, combined with ambition, reason, and ability, and 
should be of optimistic turn of mind. ... He must know how to 
figure prices from the catalogue, handle a complex adjustment, 
state the company's policy on various matters, confirm or seek 
information as to the manufacturing details of an order, follow up 
with customers all balances which have been questioned, and 
cover many other points which occur in the day's mail," ^ 

The correspondent is guided in his work by a supervisor of 
correspondents who will make test runs through the outgoing letters 
from time to time, grading them as a college instructor of English 
would grade a batch of Freshman essays. On the basis of such 
investigation, he is able to give efficient coaching. There is also 
provided, in the larger offices, a manual or a series of manuals, on 
the art of writing good letters. 

The mass of correspondence which is now handled by the 
larger private corporations and by the departments of the United 
States Government, and the consequent expense which such 
correspondence entails, has forced the consideration of every pos- 
sible means of abbreviation. 

One means by which a'ffeat economy of time and effort may be 
achieved in correspondence is to emplo/^ ^ics of standard 
paragraphs covering the subjects which occur most frequently. 
A full equipment of such paragraphs for a business may involve 
from 200 to 500. These paragraphs can be prepared by com- 
mittees, and can achieve a standard of clearness and brevity far 
beyond the extempore work of individual ^rrespondents.^-'^iCh 
, paragraph is given a mnemonic symbol. vAfull set of paragraphs, 
with an index, should be in the possession of each correspondent, 
stenographer and typist, ‘^swers to letters may then be indicated 
by simply noting the symbols of the required paragraphs. "Original 
matter may be interspersed between standard paragraphs as 
desired; and paragraphs can be constructed with blanks for the 
insertion of a name, a date, a place, or other matter which will 

^ Practical Experience In Office Management, Bureau of Commercial and 
Industrial Affairs, Boston Chamber of Commerce, Boston, 1921, pp 8 and 39. 
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give an individual touch. Standard paragraphs serve as a sort) 
of intermediate resource between personal dictation and form| 
letters.” Several paragraphs may be prepared expressing the 
same idea, so that distinctions as to fullness and tone can be made. 

"-^The next step beyond the form paragraph is the form letter. 

A series of form letters may be produced in quantity by some) 
economical means of duplication, and held ready for the insertion) 
of name and adless, and other special material, by the typist, 
'-^he final step in economy is a printed form letter composed of a 
series of numbered standard paragraphs, so chosen as to cover aU 
the more customary forms of reply necessary to make by mail to 
outside parties. Such a form is ready for mailing when the corre- j 
spondent has put a check mark in front of the paragraphs which^ 
apply to the particular case. 

Methods of Dictation. — There are two methods of dictation* 
the stenographic and the phonographic. The phonographic 
method of dictation upon wax cylinders, from which typing is done 
in the typing department, has many advantages. “ The difference 
between stenographic and phonographic dictation is radical. The 
usual practice, by the former method, is for the dictator to take a 
succession of cases, go over them, prepare in each case the reply 
he intends to make, then call the stenographer, and begin the dic- 
tation By this time the dictator has in his mind some 20 to 30 
replies; but he has read so many letters and consulted so many 
papers in connection with them, that he must lose more or less 
time in recalling important points and in reviewing the papers. 
It is not unreasonable to state that from 5 to 10 per cent of the 
dictator's time is lost. The stenographer sits idly by, while 
review work is being done. 

“ By the use of the dictation machine, no time is lost in reading 
papers or files the second time. The machine being near the desk 
of the dictator, as each case is prepared in the first place the reply 
is dictated and disposed of. The result is a letter prepared fresh 
from the mind of the dictator, whereas by the stenographic method 
the letter is dictated a considerable time after preparation and 
must necessarily suffer, both in direct application to the case as 
well as in diction.” ^ 

^ Economy and Efficiency in the Government Service, Washington, D C , 
1912 Report of Committee on Economy and Efficiency, G2nd Congress, 

2 Sess H. R. Doc 670, pp 536-537. 
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Filing.— The niodoin filing system is based upon the process of 
vertical flat filing, in unit filing cabinets of a central file, of all 
mateual that is woitli pieseiviiig, of oiiginal incoming coriespon- 
dence and (kxaunents, and of copies of outgoing couespondcnce 
and document's, under a compichensive system of classification, 
by the iiilos ol which there can be but one logical place for each 
item. The difficulty of filing is to make the boundaiies of classes 
absolutcl}^ distinctive, so that thcic can be no instances of doubtful 
destination No one should have access to the files but employees 
of the filing department. The chief file clerk will assign to each 
girl a section of the files, and she alone should work in that 
section. 

The Ofiice Schedule. — The scheduling of stenographcis presents 
something of a problem. A veiy simple and efficient plan is thus 
described by Mi John Rarnaby “ It is ncccssaiy ioi the head 
stenographei to know at all times how much woik each opeiatoi 
has ahead of hei, so that when she iciicives a call loi stenographic 
service she will not have to take tlic time to ask the individual 
operators liow soon they will finish the work in hand. 

The licad stenographer takes a sheet lulod to show tlic hours 
of the day and divides the hour either into six columns representing 
ton minutes each oi four columns lepresentmg fifteen ininutcs 
On the left side of the sheet she lists the stenogiaphcrs and shows 
the time it takes each individual to wiitc out one page of her notes 
This figuie docs not lopicscnt the best possible time but the tunc 
the operator talccs normally. 

When a stcnogiaphei comes back to the stenographic depart- 
ment after taking dictation, she lays on the head stenographei ’s 
desk a slip of paper showing the time of her return and the number 
of pages of notes to be transcribed The head stonogiapher mul- 
tiplies the number of pages by the minutes per page which appeal 
on the layout sheet In this way she arrives at the time it will 
take for that individual to complete the work in hci book. The 
head stenographer draws a line on the layout sheet representing 
this amount of time, beginning at the time noted on the slip of 
paper which the stenographer has placed on her desk When this 
has been done for all the operators in the department, the head 
stenographer can see at a glance from her layout sheet when each 
stenographer will complete her work. 
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When a dictator calls for a stenographer, she looks to see if 
the one who is in the habit of handling the man’s work can take 
this dictation and get it out that day. If not, the head stenog- 
rapher sends to the dictator the one who wiU first be available. 
If the capacity of the whole stenographic department is taken up 
for the day and a dictator calls for a stenographer, the head sten- 
ographer will then teU him that it is impossible to get out any more 
work that day unless he prefers to have left over until the next day 
some of the letters he has already dictated.” ^ 

To complete this system of control, the head stenographer 
should notify any dictator who calls for a stenographer in after- 
noon hours, — when a question is hkely to arise as to whether the 
dictation about to be given can be transcribed before the close of 
the day — how many pages of shorthand notes the stenographer 
assigned can handle before closing time. If the dictation exceeds 
this quantity, it should be given with the understanding that 
transcription will take place on the next day. Otherwise, a second 
stenographer should be summoned to take the surplus quantity. 

Office Instructions. — In office work it is out of the question 
to issue instruction cards, such as control the individual jobs in 
the factory. The instruction of clerical workers takes the form 
of permanent and standing orders. These orders should be gath- 
ered together, harmonized, completed, and then promulgated as 
the book of standard office practice. Such a manual is of the 
utmost importance. It serves as the text book of aU new employ- 
ees, facilitates and directs cooperation between officers and 
departments, and acts as a guide in salary adjustments by revealing 
the character of the duties performed by each person. 

The Problem of Attention. — In the shops and in field work, 
where productive processes of a physical nature are going on, the 
progress of work is accompanied by the movement of certain 
objects, and by a characteristic succession of sounds. In the 
successive stages of a task the workman’s body assumes different 
postures and his hands come in contact with different objects. A 
varied stream of sense impressions, therefore, pours in upon the 
workman’s brain, and assists him to keep his mind fixed upon his 
task. And if his attention wanders, a change in some one of the 

^ Management's Handbook, L P Alford, Editor, N Y., 1924. Ronald 
Press Section 7, Office Management, John Bamaby, pp 420-421. 
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physical conditions presently recalls it, and gives 'to the returning 
thought a prompt grasp of the state of affairs. 

The labor of office woik, on the other hand, must be carried 
on without these poweiful aids to attention. It deals with a 
flow of ideas more or less completely embalmed in a monotonous 
collection of written or printed papers. The accompanying physi- 
cal process is an exceedingly subordinate matter: it is uniform and 
deadening, and lacks that dramatic and attention-arresting char- 
acter which physical labor possesses. Most of the sense stimuli 
received by office workers from sounds and moving objects tend 
rather to draw the attention away from the task, than concen- 
trate upon it. To hold the attention against the pull of interest 
requires an effort of will. 

The modern business man,^^ says President W. D. Scott, is 
exhausted no more by his actual achievements than by the things 
which he is compelled to resist doing 

“ He is inefficient, not through lack of industry, but from lack 
of opportunity or of ability to concentrate his energy upon the 
single task at hand.’^ ^ 

The aim is, therefore, to defend office workers against distrac- 
tions, by suppressing useless noises, by shutting out the sight of 
moving objects, by eliminating glare and, in general, by blocking 
the various by-paths down which attention may wander as a truant. 

The problem of noise is growing in importance. The increase 
of city congestion, the greater number and speed of vehicles, the 
paving of roadways with hard resounding substances, and the 
wallmg-in of the streets with lofty buildings whose fronts reflect 
sound as do the sides of a canon, have conspired in recent years to 
make conditions in office sections distinctly less favorable to mental 
concentration. The inside conditions have also grown worse. As 
Dean W. C. Sabin of Harvard University, the leading American 
expert on acoustics, has said, The whole development of building 
construction and building materials, during the past twenty-five 
years, has been in the direction of poor acoustics and more and more 
noisy offices. Recent efforts at fireproof construction have 
resulted in the use of harder and harder wall surfaces, with con- 
sequent increase in reverberation The plaster, too, is usually 

^Increasing Human Efficiency in Business, W D, Scott, N. Y, 1911. 
Macmillan, Chapter IV, Concentration 
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applied directly to the tile or brick walls, and is much heavier and 
denser than the old hair-lime-mortar Blaster. As a result we have 
exceedingly noisy rooms.” 

Among the remedies for noise are, heavy building construc- 
tion, tight windows (forced ventilation being used), floor coverings 
of rubber or cork or carpet, and sound-absorbing coverings for walls 
and ceiling. Dean Sabin has shown that a layer of hair felt li 
inches thick, placed on walls and ceiling, will absorb about i of 
the sound of lower C reflected against it, about x^r <^f the sound of 
middle C, and over f of higher C. 

Problems 

The Layout of an Office. — In the light of the considerations advanced 
in the text, under the paragraph heading “The arrangement of office 
depaitments,” lay out a general office for an estabhshment of moderate 
size A corner room in a fireproof sprmklered office building has been 
secured which has light from inteisecting streets on two adjacent sides, 
while the other two sides are partition walls. The loom is 50x75 ft. 
in size. A door fiom the general hallway of the buildmg opens at a point 
near the center of the 50-foot partition wall The ownei of the buildmg 
will construct within this room, light room partitions or railings as may 
be desired. There is wanted 4 small private offices or conference rooms, 
a correspondence department with space for 12 typists at desks 30x42 
ins , an open office with space for 6 desks 36X60 ms , a filing department 
with space for 30 filing cabinets each of which occupies floor space 
approximately 13X24 ms , together with sortmg tables There must be 
piovided a stock room, a reception room v/ith information desk, and 
space for 35 lockers If there is any room left for expansion it should 
be reasonably divided between the departments The floor plan should 
meet these requiiements as nearly as possible, should segregate noise, 
give the best light where light is most needed, and provide short routes 
for visitors coming and going. 

Measurement of Stenographic Work. — ^There is in an office a force 
of 20 stenographers doing a similar kind of work. From their numbers 
are selected, from tune to tune, the women who are put upon technical 
work, and those who are advanced to mmor executive responsibility 
as private secretaries At present these stenographers receive the same 
wages per week, although it is realized that they are of diflerent value 
The selection for promotion is made, partly on the basis of length of 
service, and partly on general impressions as to capacity, regularity, 
willingness, etc. It is desired to secure an accurate record of the service 
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of these persons, so that they may bo paid according to performance, 
so that piomotion may be on the basis of merit-, and so that, if there are 
any misplaced mdi-viduals among them, they may be transfeiied to other 
departments. What information should be compiled, and by what 
sort of a system or technique will it be gathered and made available? 

The Eliiott-Fisher Billing Machine. — ^As an illustration of modem 
mechanism for simplifying office work, study the mechanism and opera- 
tion of the Elliott-Fisher Bilhng Machine and, if possible to secure the 
loan of a machine, demonstrate the same. The Elliott-Fisher Company 
is located in Hariisburg, Pa , and has agents throughout the country. 

Analysis of Correspondence. — Secure from the university offices, 
or from a local business concern, the loan of 20 letters, which have been 
received in the ordinary course of business, and which have originated 
with lepiesentativGS of companies of standing With these letters secure 
such information concerning the circumstances which led to each of them 
that its object will be undei stood 

Submit these leUois to careful ciiticism and make a report as to the 
defects or inadequacies discovered. Consider not only appearance, 
arrangement, paragrj^qihing, grammar, and the like, but clearness, fresh- 
ness, vigor, adequacy, fullness of tieatrncnt, courtesy, and the general 
atmosphere created 

The TJnit System. — ^Peport upon the fundamental pimciples of the 
Unit System of headquarters administration in its relation to office 
organization, which was devised by Maj Chas D FIme, and introduced 
in the Union Pacific and Southern Pacific Railways systems. 

Reference — Chas D Hme, Modern Organization, An Exposition 
of the Unit System, N Y , 1912 Eng Mag Co 

Office Fonns. — Secure a number of office forms and submit them to 
criticism, using the critical process described by Mr W H Leffingwell 
m The Application of the Principles of Scientific Management to the 
Office, Bulletin of the Tayloi Society, Vol. 7, No. 1, Feb , 1922, p 15. 
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CHAPTER XXIV 


THE MANUFACTURER’S SELLING SYSTEM 

One of the things borne in on us by the business studies and 
statistical researches of recent years/^ says Professor F. W. Taussig, 
IS that the process of getting goods from manufacturer and grower 
to consumer is extremely costly. The spread between the price 
received by the prime producer and that paid by the consumer is 
astonishingly largc.^' ^ The dominant characteristic of the modern 
distributive system is that, whereas competition m it enforces a 
fair degree of cfiicicncy upon each individual and corporation, it 
compels, for the system as a whole, the maintenance and progres- 
sive elaboration of an atrocious chaos of duplication and useless 
expense. 

In the measure that the manufacturer is forced to come out 
from behind the shelter of such merchandising representatives as 
the commission houses and manufacturer’s agents, and take an 
active part in the marketing of his product, he is obliged to make 
thorough studies of market conditions, on the basis of which to 
construct a budget of probable sales which will tie in with his 
manufacturing and financing budgets, and to elaborate the agencies 
and plans for attaining the sales quotas thus decided upon. With 
reference to the contract of sale, it will be necessary to determine 
what warranties shall be given, when title is to pass, what tolerance 
as to quantity, quality, or time of delivery is to be specified, and 
what attitude is to be taken toward cancellation of orders and 

^ Price Maintenance, P W Taussig American Economic Review 
Supplement, March, 1916, p 181 See further, Report on Relation between 
Wages and Pioduction, prepared for District Council No. 44, International 
Association of Machinists, July, 1921, by the Labor Bureau, Inc., NYC. 
Based upon statistics and data of Leo Wolman, Paul Douglass and Professors 
W. P. Ogburn, H R Seager, W C Mitchell, E, E Day, and Walter W 
Stewart Republished in Principles of Wage Settlement, Herbert Feis, 
N. Y., 1924. H. W Wilson Co., pp 402-423. 
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unjustifiable return of goods. There will be many price questions 
concerning standard price levels, bulk prices, quantity prices, 
price differentials to protect different classes of dealers, price 
guarantees, as well as the attitude to be taken toward the prices of 
resale employed by dealers. 

The selling department will have much to say about the factory 
product, especially as to finish and the style of packaging. It will 
be necessary to control such active agencies of sale as traveling 
salesmen, branch agencies, and, perhaps also, retail stores. A 
variety of services must be rendered to dealers and consumers: 
while, at the same time, an advertising campaign is conducted 
through a variety of avenues, to influence public opimon favorably. 

All of these activities are very different from the marshahng 
of machinery, men, and materials in the manufacturing process, 
so that it will be necessary to construct, within the business, a 
major administrative subdivision, with appropriate personnel of 
ofl^cers and employees, to have charge of them. 

The Marketing Department. — The chief executive of the 
marketing department, — who is still usually called the sales 
manager — should be coordinate with the works manager, and 
under the supei vision of the general manager. The general 
tendency is to recognize the growing importance of marketing 
functions by elevating the sales manager to a position of greater 
prominence in the executive hierarchy of his corporation He is 
now to be considered as one of the leading functional executives in 
full charge of all selling and advertismg activities, and operating 
under the supervision of the general admmstration, on a plane of 
equality with those executives who are responsible for production. 
This implies the unification of the control of seUmg and advertis- 
ing, as sections of a comprehensive marketing process 

The object of elevating the sales manager, administratively, 
is not only to unify all activities having to do with marketing, and 
to secure a higher grade of research and control policies, but to 
bring marketing plans into more intimate contact with manufactur- 
ing and financing plans, at all stages m their development. Close 
contacts are essential in preparing advance marketing schedules, 
in order that they may coordinate with manufacturing and financ- 
ing schedules as parts of the master budget promulgated by the 
general management. The sales manager will exert a strong 
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influence upon factoiy fiixthorities as to the nature of the product, 
the range of sizes and styles to be made, the trade assortments or 
seasonal indents to be aimed at, the location of warehouses, and 
the extent of lesoive stocks to be carried at drjffeient seasons. He 
will have much to say as to the opciation of branch ofhees, and 
as to shipping, credits, and collections On the other hand, he 
will need mlormation and guidance from the manufacturing and 
financing divisions as to the costs of products of different char-- 
acter, the costs of standard run versus special order products, the 
schedules of sales required to permit steady manufacturing opera- 
tions, the law of costs in terms of different percentages of manu- 
facturing capacity employed, the charges for interest, depreciation, 
and obsolescence incident to storing products, the limits of the 
capacity of the corporation for carrying dealer accounts, etc. 

The sales manager should learn of any points of interest regard- 
ing the qualities of raw material used, the manufacturing processes 
employed, the safeguards of inspection, or any features of design 
or finish which aie considered to be unique, to the end that the 
salesmen may better present their case, and better analyze the 
conditions under which the coinpany\s product will give satisfac- 
tion, and that the advertising can be written with freshness and 
convincing point. 

Sales Research. — The pressure of competition is requiring an 
increasingly thorough study of the factors which determine the 
success or failure of a marketing program. It is a basic rule of 
efficiency m selling to know thoroughly the properties of goods and 
the needs of people Misfit sales may be forced for a time, by 
high-pressure salesmanship and misleading publicity, but they will 
not maintain themselves, for each sale installs m the possession of 
the buyer an article which begins at once to educate him as to the 
error he made in acquiring it Thus a force of negative advertis- 
ing and negative salesmanship comes into existence un the com- 
munity which automatically limits the enterprise. 

Product Analysis. — The sales manager will desire to study the 
product of his corporation with reference to economy, efficiency, 
durability, convenience, simplicity m operation, ease of installa- 
tion, attractiveness of appearance, compactness, ease of making 
repairs, character of container or trade package, comparison with 
rival products, defects revealed by customer’s correspondence or 
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reported by dealeis to salesmen, leports of technical investigations, 
etc He will consider ,the possibility of making changes m the 
product, or of substituting for certain numbers new articles, made 
from like materials, or by like processes, and which have a better 
mercantile outlook. 

Product analysis cannot be completed without the study of 
consumer's needs. And this is not the same thing as the study of 
markets. The analysis of the market shows what sells: the analy- 
sis of consumer’s need shows what might be sold. The important 
thing left out in market analysis is what the customer needs, and 
wants, or might be educated to want, which is better than anything 
now on the market. What this better thing is, can only be dis- 
covered by close, sympathetic observation of the activities of life, 
as they impinge upon the world of mercantile commodities 

It takes inspiration to make such an analysis of a product, from 
the point of view of the consumer’s need, as Miss Marion F Lans- 
ing made of toys, but such inspiration would be a wonderful aid 
to many lines of industry. Miss Lansing’s study of the Chnstmas 
toy was published m the Ladies Home Journal of December, 1916, 
It is as follows. 

“ Remember — 

That play is the child’s business in life, and toys are his tools 
Therefore — 

Choose toys to do things with, that make him the actor, 
not the spectator. 

Remember — 

That his instinct is to imitate 
Therefore — 

Choose toys with which he can reproduce in miniature the 
life that he sees 

Remember — 

That his instinct is to create. 

Therefore — 

Choose toys which lend themselves to a variety of con- 
structive uses 

Remember — 

That his instinct is to be active 
Therefore — 

Choose toys that encourage muscular effort and stimulate 
his powers. 
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“ Reinembcr — 

That. Ills instin(‘t is to repeat. 

Thoi ofoi 0 — 

Cl loose toys that will stand hard wear 
“ Remonilier — 

That his instinct is to admire 
Theieioio — 

Choose toys that are artistic 
Remember — 

That toys aie only pegs on wdneh the child hangs the rich 

mantle of his imagination 
Thciefoie — 

Be znoie conceined over their adaptability than over their 
expensivencss, have more legard for their quality than 
for then quantity 

In connoction with product analysis, attention should ho given 
to the possibility of nnpiovmg efhciency by standardizing the 
output upon a smallei lange of pioducls oi sizes oi styles oi colois 
01 packages. The natural instinct of the incichant to accede to 
the demands of customeis often leads to unjustifiable cateiing to 
whims and notions wliicli arc of no essential significance. Such 
a tendency lequiics to be corrected by a knowledge of the uniavor- 
able operation of the law of costs in sinall-lot manufactuiing, and 
in the waiehousmg of slow-moving stocks 

Market Analysis. — The inaikct analysis made by the sales 
manager will involve a detailed study of the teintoiy commci- 
cially tributary The population of each city and village will be 
ascertained and classified; and its potential patronage estimated 
The total consumption of the pioducts under consideration will be 
obtained as accurately as possible These figuics will be brought 
into compaiison with the shipments made by the coipoiation to 
each locality, to show the percentage ol pioduct saturation by 
localities The dealers who are potential buyers will be listed 
by localities, from trade directories, telephone directoiies, etc., 
and compared with a list of dealers to whom sales aie being made, 
to show the percentage of dealer saturation by localities. It will 
cast a vivid light upon the character of the work done by sales- 
men, if these statistics are plotted upon maps. 

^Published with the consent of Miss Marion F Lansing, and of the 
Ladies Home Journal 
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Possible new uses of the product, and possible new classes of cus- 
tomers will be considered. Estimates of the capacity of the market 
to absorb merchandise must be revised with reference to the tempo- 
rary state of business. The prevailing temper of the trade can be 
ascertained from salesmen’s reports, correspondence with custom- 
ers, crop statistics, crop prices, bmlding permits, the statistics of fail- 
ures by industries, checks cashed by Federal Reserve banks, retail 
sales, as well as from the reports of financial services. The condi- 
tion of the domiaant mdustries m the territory must be given spe- 
cial attention. 

When trade papers, the reports of trade associations, govern- 
ment census records, and other available sources of information 
have been exhausted, it may be necessary to resort to corre- 
spondence, to the compilation of data from questionnaires, to visits 
to dealers, and even to house-to-house interviews and demonstra- 
tions, in order to get an intelligent picture of the essential con- 
ditions of the distributive problem. 

The Sales Budget. — ^When to the information above listed 
there is added the ratio of previous output to the productive 
capacity of the factory, the sales manager is prepared to counsel 
with the budget committee, in the preparation of a sales budget 
for the ensuing year, and to parcel the quantities of this budget 
out to individual territories in the form of quotas 

It may be thought wise to give the salesmen a voice in deter- 
mining quotas. The Westinghouse Electric and Manufacturing 
Company, just prior to the beginning of its fiscal year, invites 
each of its 900 salesmen to make a survey of his area, talk with his 
customers, and recommend such a sales budget as he beheves he 
can carry out. These estimates are reviewed by division and dis- 
trict managers, as well as at headquarters, after which with what- 
ever revision may be necessary, they are established as the sales 
quotas of the new fiscal year. 

'' Quota setting is not only helpful in giving a goal to the sales 
force,” says R. R. Deupree, General Sales Manager of the Procter 
and Gamble Company, “ but it is a measurmg stick for the Com- 
pany to judge a salesman’s work, and for the salesman to judge 
his own work; and the deeper significance of quota setting is the 
fact that the manager setting the quota must know conditions 
in the respective salesmen’s territories. It is a whip on him 
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to know his job so that he can intelligently set a goal for his 
men ^ 

The Selling System. — Having established his sales quotas, 
the nexii stop oi the sales manager is to mobilize all the forces at 
his command to achieve them. He must sccuie the cooperation 
of the designing and manufacturing departments in producing a 
product suited to the market demands, of reliable quality, and m 
sufficient vaiicty to give a workable trade assortment, so that a 
sufficient volume of sales can be made to keep selling expense down 
to reasonable percentages The product may be such that it will 
be wise to individualize it out of its class, and make it so distinctive 
in its passage through the avenues of trade, and in consumer’s 
hands, that good will can attach firmly to the biand, trade mark, 
and trade name 

The sales manager must organize and administer the selling 
campaign addiesscd to commeicial and mdustiial coipoiations 
for whom tlie meichandise in quoKstion is equipment oi supplies 
01 raw matoTials; and lie will enlist the aid of the company’s 
engineering dcpaitmont to provide special service for such cus- 
tomers on the technical pioblcms connected with installation ol 
equipment. 

In conjunction with the authoiitics of the manufactuimg 
department, the sales manager will determine wdiat service can be 
rendered in making rcpaiis and what limits aie to be set to the 
stocking of replacement parts for obsolete types of product Upon 
this little-considered but expensive practice, the Chamber of 
Commerce of the United States has issued a bulletin, entitled. 
System m Scrapping the Obsolete.^ “ In heavy lines,” says this 
bulletin, “ such as engines, machine tools and similar equipment, 
the burden of carrying indefinitely patterns, jigs, and dies to repro- 
duce duplicates and repaii parts is very great, for it involves in some 
instances the providing of buildings for storage, fire protection 
and continuous clerical service, amounting to quite an item of 
overhead. In lighter lines the problem is simpler, but none the 

^ Strength and Weakness of Sales Managers, II R Deupree American 
Management Association, N Y , 1 924 

2 System m Scrapping the Obsolete, Washington, D C , Jan 26, 1923 
Fabricated Production Department, Chamber of Commerce of the United 
States Bulletin No 21 
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less important where it involves the carrying of slow-moving 
stocks or heavy inventories of duplicate or repair parts.” 

In certain lines of staple product a manufacturer can distribute 
through commission merchants, or through controlled but 
separately incorporated sales agencies, and in so doing reduce 
his selling functions to a minimum. The relations of the parties 
under such a system will be governed by the terms of a com- 
prehensive agency contract of several years’ duration. The 
adjustments required between the manufacturer and his dis- 
tributors will be chiefly of an accounting and auditmg nature; 
except that some sort of a campaign of publicity may" be carried 
on to make the establishment known to the public, and to pre- 
vent the maker from becoming helpless in the hands of his dis- 
tributors. If the marketing is done through controlled agencies, 
it will be found convenient to have them separately incorporated, 
not only because special charter powers, not possessed by the 
manufacturing corporation, may be needed, and because state 
license fees and taxes are thereby lessened, but also because the 
control of existing distributive businesses is more easily acquired 
if a capital interest can be retained by the former owners, while 
a valuable good will can sometimes be conserved by leaving 
undisturbed an existing firm name locally well known. 

The lelations with jobbers and retailers wiU need to be care- 
fully worked out, so that, by means of price terms, the provisions 
of the contract of sale, and delivery schedules, dealers will receive 
such accommodations as their trade class and patronage warrant. 

The relative importance of different classes of dealers to the 
sales manager will depend upon the avenues of distribution which 
are most suitable for the product he has to offer. If the products 
wiU be widely used by the public, and can be sold at a small price, 
he will shape his program with the small dealer and the jobber 
chiefly in mind. If, on the other hand, the product is one to be 
bought only after a preliminary process of price and quality 
comparison, plans for direct sales to department stores in shop- 
ping centers may occupy a large share of his attention. 

The sales manager should have full supervision of the adver- 
tising which is addressed to dealers or consumers or both. One 
of the most important points m the distributive campaign is to 
secure coordination between the creation of demand and the sup- 
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plying of merchandise to satisfy it. It is a costly error to arouse 
consumers to ask for an article at retail stores only to find that 
the goods arc not m stock; or to stock retailers with merchandise, 
and discover that there is no demand from consumers. In the 
planning room of a factory under scientific management, the 
routing function determines the materials which must be on 
hand at given dates, the workmen and work places then required, 
the dates for beginning manufacturing operations on different 
parts, and the progress of all chains of operations, so that there 
will eventually be as nearly as possible a simultaneous completion 
of the elements required for an assembly. A similar type of 
planning is required in sales supervision. Relying upon the 
factory schedules of output, it is necessary to so time the adver- 
tising, the salesman's approach, and the actual consignment of 
merchandise to dealers that, when the customer is ready to buy, 
the m(nchandisc is ready to be sold. 

Tirn Manotactxjree^s Pboblems of Pkice 

The manufactuicr may adopt the policy of pricing his product, 
at the market of its class, and trust to cnci'gctic selling and the 
careful scrutiny of costs; or he may price below the market, 
trusting by volume of output to cut down the overhead charge 
per unit; or he may price above the market, relying upon 
superior design, unique packaging, exclusive features protected 
by patents, or indmdualiization protected by brands and trade 
marks. The wide adoption of the last policy is a characteristic 
feature of recent American marketing. 

The List-and-Discount Price System. — It is not uncommon 
for prices to be quoted by means of a nominal or list price, modified 
by various combinations of percentage discounts. The system, 
which IS a sort of code with a key, possesses the convenience of 
permitting the list basis to be printed in large and expensive 
catalogs, while the actual prices can only be discovered by 
those who possess the discount sheets. The discount sheets 
take up little space, can be replaced at slight expense, and can be 
kept secret, while the catalog is freely shown. The Hst-and- 
discount system makes it easy to give a definite range of price 
discretion to salesmen for the entire line, or for any desired 
classes or articles in it, by simply designating the percentages 
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which they may add to the string of discounts. It, likewise, 
makes easy the giving of trade discounts or quantity discounts 
or cash discounts to different classes of buyers, by the same 
simple process. 

The Cash Discount. — Discounts are quite generally given 
for prompt payment. The longer the interest-free credit term, 
the smaller is the pressure exerted on the merchant to turn 
his stock. The larger the cash discount, the heavier is the fine 
for slow pay. This system is, in reahty, not a discount given 
for cash, but a premium charged to offset the hazard of slow- 
pay accounts. 

Differential Prices. — The question arises in any merchandising 
campaign: To whom shall sales be made, and on what terms? 
If it IS decided to sell to two classes of dealers, one of whom is 
the natural customer of the other, it is obvious that the primary 
dealer will be eliminated unless his price differential is protected. 
The system of differential prices is for the purpose of maintaining 
the jobber as a factor in distribution, while the manufacturer 
makes a direct address to retailers To apply differential prices 
successfully reqmres care in the compilation of trade lists, so that 
each prospective purchaser is quoted only those terms which 
are appropriate for his trade class. If it is decided to quote 
given prices to wholesalers, the question arises. What is a whole- 
saler? Is a department store which prints on its letter head 
Wholesale and Retail,” but develops no wholesale business 
outside of that which comes voluntarily as local accommodation, 
a wholesale house‘^ Is a southern retailer, who in ante-bellum 
times got wholesale terms, entitled to those terms now? The 
usual definition of a wholesaler is a dealer who sells to dealers 
only, and who keeps at least five traveling salesmen on the road 

If manufacturers are to be given wholesale terms, is a bicycle 
repair shop to be considered a manufacturer, when much larger 
sales are made at retail to the hardware store around the corner? 
If hotels are to be given wholesale terms, is a restaurant a hotel, 
and what shall be done with the boarding-house trade? 

If too small a differential is allowed to the jobber, he wiU 
push rival lines. If too large a differential is given, he will make 
price concessions to the retail trade, and compete with the manu- 
facturer for the business 
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Quantity Prices. — Another problem of price is whether, as 
between two ciistomcis of the same trade class, a lower price shall 
be quoted for a large older than for a small one. The professed 
leasons for the system of quantity prices, or concessions for 
huge ordcis, aie that it is a concession to the buyer of a part of 
the saving of business done in large lots, and that it is a premium 
to the dealer for concentrating on the line and moving large 
quantities Practically, the system exists as a concession to the 
club of large buying power, and as a means of loading up the small 
dealer when opportunity permits. The discount for quantity 
encourages overbuying It is, therefore, unsuited for the distribu- 
tion of merchandise likely to deteriorate in the dealer’s hands, 
such as tobacco, confectionery, and breakfast foods. The large 
dealer of his class usually desires to buy on the basis of quantity 
prices the small dealer desires to buy on the basis of differential 
juices, or prices fixed according to the trade class of the buyer 
Those manufactuiers who make a point of catering to the small 
retailer and the local jober, — to so-called regular ” selling 
— make a point of avoiding quantity prices. Free goods, known 
as “ free deals,” thrown in with an order which exceeds a given 
size, are an indirect form of quantity price. A discount for 
quantity may be given on the basis of a single order, or of patron- 
age for a period If it is for the orders of a period, the bid is for 
exclusive patronage, and the discount is a sort of agent’s com- 
mission. 

The Guarantee of Prices. — In businesses of a seasonal nature 
it IS a great advantage to a manufacturer if he can induce his 
customers to place orders considerably in advance of the time 
when the goods will be wanted. To the buyer the placing of 
such advance orders means the assumption of the risk that 
prices will decline after the goods are bought, but before they 
have come into his possession, or before they are sold. To 
protect customers against these contingencies, manufacturers 
frequently guarantee their prices. This means that, if prices 
fall, there will be a price adjustment in favor of the dealer. The 
arguments in favor of this practice are* that it induces dealers 
to order for seasonal requirements much earlier than they other- 
wise would do, that with these orders the manufacturer can 
plan his production schedules ahead with greater assurance, that 
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he obtains the ^reat advantage of a more even schedule of opera- 
tions throughout the year, and that he can employ the idle ware- 
housing facilities which are in the possession of dealers. It is 
urged that the guarantee prevents dealers from cancelmg orders 
on a declming market. And, finally, it is argued that the risk 
of price change can better be borne by the manufacturer than the 
jobber, because the manufacturer, through his purchasmg depart- 
ment, is in touch with primary markets, and has a better means of 
ascertaining the future course of prices than has the jobber. 

Against the guarantee of prices by manufacturers it can be 
said that it contravenes the principle of the divisien of labor. 
Manufacturers should compete with each other, chiefly, on the 
basis of manufacturing processes and manufacturing costs, 
which are their special provmce. Merchandismg risks should 
be carried by merchants. It violates good finance, for jobbers 
are better able to undertake external financing than manufacturers, 
since their assets are largely liqmd, while the manufacturer's 
assets are largely fixed: furthermore, jobbers take full advantage 
of price advances, and the profits thus secured are the logical 
fund to cover their losses when prices fall. It also contradicts a 
principle of price for, while advances in price usually come from 
the supply end of the commercial chain, declmes in price usually 
proceed from the demand end, and should be diagnosed by dis- 
tributors before they are felt by manufacturers. 

The system of guaranteed prices encourages over-buying and 
speculative buying because, if prices advance, the buyer profits 
while, if they decline, the seller indemnifies. Consequently, it 
tends to keep needlessly large quantities of merchandise in the 
avenues of trade. It tends, also toward artificial prices, for manu- 
facturers who are under guarantees will exert all possible influence 
to prevent prices from falling. The guarantee is an indefinite 
contingent liability for the manufacturer. It makes a trouble- 
some item for proprietorship and cost accounting. It is a poor 
method of securing a degree of regularization of manufacturing 
operations. 

Some manufacturers guarantee on prices of merchandise 
unsold in the hands of merchants, while others guarantee only on 
sold but undelivered merchandise. Some guarantee against a 
decline of trade prices, while others guarantee only against lower 
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prices quoted by themselves. Undoubtedly the more conserva- 
tive position is the better one. The practice of Deere and Com- 
pany of Moline, 111 , is that the guarantee shall be limited to the 
following conditions: to a definite date immediately preceding the 
farmer^s demand, to declines m the manufacturer’s own price only, 
and to goods which are in the dealer’s hands unsold at the spe- 
cified date. 

The preponderance of opinion among manuiacturers appears 
to be against the practice. Many associations of manufacturers 
have roundly denounced it as a violation of the principles of 
sound busm^ess. It is excess of zeal in competition among manu- 
facturers which IS largely responsible for its continuance. 

The Control of the Price of Resale. — In recent yeais there has 
been a great increase m the amount of merchandise on the maiket 
which IS individualized, and which can be identified by means of 
charactciistjc appeaiance, or by tiade maiks or trade names 
Some of these ai tides are widely advertised, so that the utility 
and the customaiy puces are known to many customers. When 
such articles aie offeied at cut prices, they make a definite impres- 
sion of cheapness They have, therefore, to some extent been 
used as leadeis, or as sample offerings, from which the intention 
is that geneial price levels shall be mferiod. When this use of a 
leader bicaks down the market price of an article, so that noimal 
profits cannot be obtained on it, such retailers as the local con- 
venience stores, which cannot secuic the advertising value, cease 
to handle it, or if they handle it, as an accommodation to cus- 
tomers, they subordinate it to profit-producing merchandise 
This loss of tiade arouses the manufacturei . 

The plan originally resorted to, m the effort to eliminate price 
cutting, was a scries of contracts enteied into between manufac- 
turers and dealers, stipulating the prices at which dealers should 
sell, and providing various penalties for violations. These plans 
are now illegal under decisions of the United States Supiemc 
Court, interpreting the Sherman Anti-Trust Act of 1890, the Fed- 
eral Trade Commission Act of 1914, and the Clayton Act of 1914. 
As a consequence, a vigorous campaign was carried on, for some 
time, in favor of special legislation granting to manufacturers the 
power to control the prices dealers might charge for their products. 

In behalf of such proposed legislation, it has been urged that 
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when a manufactnrer individualizes his product, and by various 
means identifies it with himself; he publicly commits himself to 
give good value, and he tacitly agrees that the quality shall be 
commensurate with the price asked. The consumer who buys 
such an article knows what he is getting and, by observing the 
characteristic appearance and the trade mark, can protect him- 
self against substitution. The manufacturer of such an article 
deserves, therefore, to be protected — or allowed to protect him- 
self — against such treatment of it at the hands of certain dealers 
as will make it unacceptable to other dealers, or which wiU destroy 
the value sense of the general public with respect to it. It is held 
that price cutting of identifiable articles, for use as leaders, neces- 
sitates an inflation of the prices at which unidentifiable merchan- 
dise will be sold to consumers. When the incentive of many mer- 
chants to carry identified merchandise has been removed by the 
action of a few merchants, the consumer is unable to obtain 
the goods he desires. To control resale prices is a move to prevent 
the large dealers from driving the small retailers out of business; 
and is a protection to the small neighborhood-convenience store. 

In opposition to the project for the control of prices of resale 
it may be pointed out that the value of the individualized, trade- 
marked, and widely-advertised article is not at issue, but rather 
the granting of a new and unusual power of control over com 
merce to the manufacturers of such goods. As the Boston Chamber 
of Commerce points out: ^^The cutting of prices of standard 
articles so as to invite trade on other articles is infrequent and 
usually carries with it its own financial punishment.'^ No 
instances of the small dealer or the large manufacturer having 
been driven out of business, by reason of the existing law, has been 
brought to the attention of the committee." ^ 

In opposition to resale price control, the Boston Chamber of 
Commerce points out that “ such legislation would not allow for 
the wide differences in the costs of retail store operation — differ- 
ences which are frequently due to differences in services rendered. 
If a retailer can operate more cheaply by dispensing with certain 
services, such as delivery, for example, and his customers are 
also willing that these services be dispensed with, then it appears 

^Arguments in Referendum on Maintenance of Resale Prices, Boston, 
May 8, 1916. The Boston Chamber of Commerce. 



546 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


to be just that the retailer should be permitted to charge lower 
prices on all goods sold by him/^ ^ 

The retailer should be as free as other business men to run his 
own business. There is a special point in maintaining this freedom 
in the field of mercantile distribution which Professor F. W. 
Taussig has thus elucidated* The spread between the price 
received by the prime producer and that paid by the consumer 
ing is astonishingly large. Various experiments are on trial for 
lessening it. . . . The department store grows apace. The chain 
store plan has its successes. . . . What will finally come of all 
this, it wotlld be rash to predict. The jobber may remain: the 
country storekeeper is not likely to disappear; retailing on a 
modest scale has shown a tenacious vitality in face of the attacks 
of the department store. There is no possibility of saying in 
advance just what the situation will be a quarter century or 
half century from now. But the only promising way of getting a 
more effective distributing process is to let any and every experi- 
ment be tried by any one who thinks he can do the thing more 
cheaply. And this would seem to be a decisive reason against 
encouraging the fixed-price system. It stands in the way of the 
experimenter. As regards the spread between producer and con- 
sumer, it looks to the maintenance of the status quo.^^ ^ 

As the law now stands, a manufacturer can, as a strictly 
individual transaction, refuse to sell his merchandise to a price 
cutter. He can, of course, enter into the relations of principal 
and agent with distributors, and in such relation exercise the usual 
powers of control of a principal over his agents; but he cannot use 
this form of relationship as a cloak for effecting a contract m 
restraint of trade. The courts give attention to the essential 
purpose and the effect of agreements, rather than to the mere 
outward gaib. No agreements with others to report price cutters, 
or to boycott or otherwise punish price cutters, can be legally 
carried out. Nor has a manufacturer the power to encumber a 
chattel with price restrictions, during its progress through the 
avenues of trade, after he has received his price for it, by reason 

Arguments in Referendum on Maintenance of Resale Prices, Boston, 
May 8, 1916 The Boston Chamber of Commerce 

2 Price Maintenance, F W Taussig American Economic Review, March, 
1916, Supplement, Vol, 6, No. 1, p. 181. 
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of any fancied privileges growing out of his ownership of patents, 
copyrights, or trade marks. 

Price Policies and Restraint of Trade, — It is essential that a 
manufacturer, in interstate trade, should confine his practices, 
with reference to prices, strictly within the law, as laid down in 
the Interstate Commerce Act of 1887, the Sherman Anti-Trust 
Act of 1890, the Federal Trade Commission Act of 1914, and the 
Clayton Act of 1914, and as interpreted by the orders of the 
Federal Trade Commission, and the decisions of the United States 
District Courts and the United States Supreme Court. 

By various decisions of the courts, manufacturers who are 
competitors have been forbidden to agree or conspire to adopt 
uniform basic list prices, freight basing points, frieght equaliza- 
tion plans, trade differentials, plans for maintaining resale prices, 
cash discounts, terms of sale, uniform package differentials, credit 
terms, trade lists, trade marks, guarantee of prices, or plans for 
excluding price cutters. Competitors cannot agree to pool out- 
put, maintain a joint selling agency, regulate the amount of stocks 
to be carried, curtail output, or divide territory. They cannot 
agree to adopt any uniform element which is to be introduced into 
price, or to adopt any uniform method of calculating prices In 
short, every contract, combination, or conspiracy which effects an 
undue or unreasonable restraint of trade or commerce is illegal. 

Peoblems 

Manufacturing as a Process of Buying and Sellmg. — It has been 
said that, “ Our whole industrial society is in a sense a market society. 
A loan at a bank, the hiring of a worker at a factory, the ordering of a 
meal at a restaurant, the issuance of stocks and bonds of a corporation, 
the lease or purchase of land, the payment of tuition at a university— 
indeed, the major part of the busmess happenings of our daily life— are 
either market transactions or closely alhed thereto 

Consider to what degree the activities of a manufacturing corporation 
can be resolved into a series of buying and selling transactions, and 
compile a list of such transactions. 

Organization and Functions of a Sales Department.— Secure a copy 
of the questionnaire developed by the Committee on Sales Question- 
naire of the Taylor Society, and published in the Bulletin of the Taylor 
Society for December, 1921, Vol 6, pp 244-248 With this as a basis, 
interview a number of sales managers m your locality as to the organiza- 
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tion and funciioiih of the sales departments with which they aie con- 
nected Di»;est the replies, diaw conclusions, and prcpaic a repoit 

Product Analysis as a Basis of Selling Systems — Select some article 
which IS in genet al use m homes, pi of ei ably, peihaps, a mechanism, 
such as a Litcben lange, and make a houbo-to-liouse canvass, until about 
twcaity-hvo sucee^shd intei views have been made with the persons 
actually using tlie aitide Do not coniine the intpiiiy to any one make 
or bland of aiticlc The object of the inquiiy is Lo discovei the defects 
of the product, which w’eie overlooked by the manufactuiers, but winch 
have come to the attention of users The inlei views should be prepared 
for m advance by a careful prelimmaiy study of the aiticle It may 
prove of advantage to piepare lists ol questions which will prevent 
matters being overlooked But care should be taken not lo destroy 
spontaneity of icsponsc 

It may bo wtII foi the intci viewer to cany with him a letter of idenli- 
ficaiion and explanation fiom the mstiuctor in charge ot the couise 
The study can lie liandled by coirespoiukaico, ])u(; piobahly with mteiioi 
results Hocoul the mfoimatiou i(‘C(4\e(l immediat^ely aftei each 
int('i\icw iully AHci tlie datu have been seemed, examine and class- 
ify them, and (haw up a ic'poit wuth conclusions. 

The subjC'ci may be followed fuithoi , liy subnuUmg coi)ies of the leport 
to inanulactuicis of the product studied, and obtaining explanations 
from them 

The Market for a Product — ^It has been said that., “ A manufacturer 
cannot safcjly assume that his product wall appeal alike to all classes of 
consumers DiJferonca's in living conditions, m occupations, m habits 
and customs, and many other faclois, as well as general business con- 
ditions, detcimme the class or classes of consuincus lioni whom he may 
expect the demand for his pioduct to arise He needs to know where 
the potential coiisumeis aie located and wdiat volume of sales may be 
counted upon The more dclimtcly he can determine the potential 
market, the more readily can he solve many of his othci marketing 
problems ” 

From what sources can the manufacturer secure information wdiich 
will throw light upon the location of “potential consumers Make 
an independent suivcy, and consult the literature of selling, especially, 
M T Copeland, Business Statistics, Cambridge, 1917 Flarvard 
Univ Press, and Wm A Berndge and Others, Purchasing Powder of the 
Consumer, Chicago, 1925 Shaw Also, Domestic Maiket Possibilities for 
Electrical Merchandising Lines, Trade Promotion Series No 9, Domestic 
Commerce Division of the Bureau of Foreign and Domestic Commerce, 
Department of Commerce, Washington, D C , 1925 
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Manufacturer’s Versus Jobber’s Brands. — ^The Federal Trade Com- 
mission has summarized the arguments of a discussion, long carried on 
in trade ciicles, as follows “ Labels constitute an important problem 
because of their effect on price. Packers, as a whole, prefer to pack under 
their own labels and insist that the wholesale grocers are enabled to obtain 
higher prices through the use of their private brands. The wholesale 
giocers, on the other hand, argue that their brands bring about a stand- 
aidization and an improvement in grade for which nothing is added to 
the price The packers insist that the consumer wants to know by whom 
and where his goods were packed The wholesale grocer thinks that the 
consumer wants to be assured of the quahty and beheves that private 
(jobbers) brands furmsh this assurance The wholesale grocer argues, 
first, that he handles a great number of thmgs and is able thereby to 
develop amongst consumers a knowlegde as to his brands. Second, the 
wholesale grocer has a large area from which to draw, so that if one 
cannei ’s pack is not of such a good quahty it wiU be sold as an inferior 
giade, and another canner’s pack will be purchased for the higher grade.” 

Which oi these two — ^the jobber or the manufacturer — is more likely 
to supply a satisfactory article to the consumer under his brand‘d Secure 
litcratuic from national associations of specialty manufacturers and 
from jobbers’ associations For addresses see. Commercial and Indus- 
tiial Oi ganizations in the United States Bulletin No 99. Miscellaneous 
Sciios, Bureau of Foreign and Domestic Commerce, Department of 
Commerce, Washington Superintendent of Documents, 20 cents. 
With these replies complete the construction of the opposing arguments. 

Submit these to local grocers and hardware dealers to ascertain 
which of the two classes of goods is purchased by them the more freely, 
which sells the more easily, and which leads to the less number of com- 
plaints. 

When Title Passes. — ^The following question was asked m a trade 
journal “ In a case where we purchased goods, sight draft against bill 
of lading, the goods being shipped consigned to the shipper, notify our- 
selves, and the bill of lading being forwarded attached to a draft with 
instructions to the hmk to deliver the bill of lading to us on payment 
of the draft, who is the owner of the goods before the draft is paid ”? 

Law of Passage of Title. — Compile from legal references a brief 
statement of the law of sales of personal property with reference to the 
time when title to the merchandise passes from the seller to the buyer, 
and explain some of the more important distinctions or determinations 
of the law, from the point of view of the sales manager 

Figuring the Discount.— “ We have a contract covering a commodity 
sold to us f 0 b shipping point, freight allowed to our city The terms 
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of payment are 30 days not, 1 per cent 10 days. The concern seems to 
foci that wo are only entitled to 1 per cent oi the net amount of the 
invoice, ie., the difrercnce which is obtained after deducting freight 
cliargcs, which they allow us in accordance with the terras of the contract, 
from the gross amount of the invoice. We feel that we are justified 
111 making the deduction from the gross amount of the invoice To cite 
an instance, the last invoice which was received from these people 
amounted to $1026 10 less freight $150 01, difference $876 09. We 
feel that we are entitled to deduction of $10 26 for the 1 per cent discount, 
while they allow us only $8,76 This question has also been raised in 
connection with transactions between ourselves and other concerns 
Which side is right in this controversy-^ 
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CHAPTER XXV 


ADVERTISING 

Advertising is a sort of machine-made, mass-pioduction 
method of^ selling, which supplements the voice and personality 
of the individual salesman, much as in manufacturing the machine 
supplements the hand of the craftsman. The cost ol bringing 
an appeal to an individual by advertising has been estimated at 
from xoo l-o -jois amount required to establish contact by 

personal visits Advertising can, therefore, lie spread bioadcast 
as a drag-net, while salesmanship must b(' leseivcd for specially 
remuncrati ve tci ritory . 

The moral elfect of adveitising upon the one who issues it is 
that of being definitely committed, of having taken a stand of a 
public natuie, of having invited the judgment of many, and of 
having conceived and written of ideals — idc^als of liealthfulness, 
cleanliness, safety, and economy. Upon the geneial public 
there can be no doubt but that the constant sight of announce- 
ments of high qualities in goods, and the constant leading of 
protestations of social service as the motive of business action, 
exerts an influence in the direction of elevating the standards 
of taste and of conduct It is to be feared, howevci, that the 
constant drawing of the public thought to the consi delation of 
goods, and to the carnal satisfactions involved in the use of 
goods, exercises a materializing influence, and tends to propagate 
the error that happiness lies chiefly in the possession of things 

It requires a higher degree of intelligence to sell by description 
than it does by sample* and it necessitates higher ethical stand- 
ards In order to have something convincing to say of an article, 
it IS necessary that the article possess qualities that can be talked 
about In most advertising the cost of getting the first sale 
made is greater than the profit derived from the sale If an 
article is not what it is advertised to be, this initial loss will not 
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be recouped by proi&t from repeat orders. What the advertiser 
aims at is to establish m the consumer the habit of buying his 
product If the product has not distinct superiority of quahty, 
it will not be bought frequently enough to establish such a habit 
The trade mark on an article serves as readily to assist a dis- 
satisfied customer to avoid it as it serves the satisfied customer in 
selecting it. All of these matters enforce the necessity of honesty 
for the achievement of any lasting success through advertising. 

Waste in Advertising. — The amount spent in advertising 
in the United States, annually, has been variously estimated at 
between 1000 and 1500 million dollars. There is no secret made, 
by advertising experts, of the enormous waste involved in this 
department of business effort. A well-known text on advertising 
explains as follows: “Consider the case of a pubhcation with 
100,000 readers producing 3000 replies and 300 sales. Such a 
result is a remarkable one viewed from the general average of 
practice, and yet it represents only three-tenths per cent efficiency 
of orders.” ^ 

The experience of an advertiser with a selected hst of names 
which was carefully observed for changes, hkely to affect the 
probability of buying, is illuminating. In this hst of 1000 names 
in three years: 

410 changed addresses from one to four times, 

261 moved to parts unknown, 

124 had already purchased the product, 

83 had bought a competing article, 

7 had died, and 
1 had gone to jail. 

A total of 886 out of 1000, or practically 90 per cent, had become 
worthless as prospects For every dollar spent on the above hst 
ninety cents was thrown away ^ 

In spite of a wastefulness like that of insensate nature, which 
showers down ten thousand acorns to secure a single oak sprout, 

lAdvertismg, Tipper, Hollingworth, Hotchkiss and Parsons, N. Y , 1015 
Ronald, pp 10-11 

2 How to Get and How to Keep Business, W. H Patterson. Proc 
Eighth Annual Convention American Industrial Lenders’ Association. Harris- 
burg, Pa , 1922, pp 56-57. 
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oi whidi ^spawns a million oj>gs to liiing imo being a ninglo herring, 
adveilLsing has esiabl 11 * 110(1 itscdf ns part of the naacihincry of 
coinpeiition wlueli is inclisponsablo, for the time being, in many 
blanches of iiuhistiy. The individual advoitisei may realize 
the waste, but ho prefois it to economic extinction. He is like a 
poor swinnuei who has had little training and loses thrce-fouiths 
of the cncigy he puts forth, but who nevertheless prefers to com 
tinue to thrash the water rather than be di owned 

Functions of the Advertising Manager. — The advertising 
department should be a section of the selling department, the 
advertising manager working under the general supervision of 
the sales managei. Such a relationship recognizes the fact that 
advertising is one among a number of agencies of selling, and 
that it can only leach its highest efficiency when adjusted to woik 
hannoniously with oth(^r agencies, in a genc'ial plan. 

The lunctions oi an advm'tising ina-nager may be listed as 
follow^s 

1 Assist in the choice of an advei tising agency 

2 Assist in the choice of a tuule inaik and a jiackagc, and m the 
dcteimiUcitioii ol all the mercantile chai actons lies of the product 

3 Take pait in piehminary studies iieccssaiy to secuie the infor- 
mation on which the advei Using campaign will be based 

4 Plan the distribution of such goods as are to be used for sam- 
ples or for demonstration purposes 

5 Recommend the amount of the advertising appropiiation. 

6 Assist m the choice of advertising mediums 

7 Dctcimine the size, position, and frequency of inseitions 

8 Assist in tlie construction oi the advertising lilciature 

9 Devise and operate a system, as a pait of the process oi auditing 
advertising accounts, for determining whether or not the advertising 
charged was actually published, tlie billboaid showings made, etc 

10 Utilize these and other records to calculate umt costs per 
medium, and to deduce all othci results of value from the experience 
gamed. 

The Advertising Campaign. — Advertising aims to commit the 
producer, educate the consumer, supplement the salesman, 
convert the dealer, and eliminate the competitor. Chiefly, it is 
a link between producer and consumer, as such it can only be 
efficient when based upon a knowledge of products and of human 
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needs. The expense of modern advertising campaigns, the 
necessity of continuing effort when a campaign is once begun 
if the buds of inclination started by each appeal are to be ripened 
into actual demand by succeeding appeals, the fixity of design, 
trade mark, warranties, prices, and distributive agencies essential 
if the advertising is to be specific, and is to bmld up a system 
of distribution, — all these are circumstances which emphasize 
the need of making a careful preliminary preparation for a cam- 
paign. One of the best known advertising agencies has said, 
Most of the failures in advertising come from guessing at things 
which could just as well be proved. We find out if aif article can 
carry a precinct before attempting to carry the country. 

“ A house-to-house canvass develops selling arguments quicker 
than anything else. One has no idea how many theories are 
upset by facts until he meets his prospective trade.^^ 

A ready-made advertising campaign cannot be bought; nor 
can a campaign used successfully by one corporation be copied by 
another with any guarantee of like results. Each case requires 
to be worked out upon the basis of the product, the nature of the 
act of consumption, the buying motives, the financial importance 
of the purchase to the consumer, the frequency of purchases, the 
classes of dealers from whom purchases wiU be made, the rapidity 
of style change, the difficulty of keeping merchandise in good 
physical condition, the seasonal factor, the class of people who will 
be interested, the competition, etc. 

Advertising and the Laws of Attention —The steps through 
which the advertiser attempts to lead the prospective purchaser 
are, a state of attention, an awakened interest, a memory im- 
pressed, and a determination formed to buy. The prehistoric 
struggle of the human race for survival has led to the production of 
a type of beings who give prompt attention to large objects, to 
objects the nature of which is not understood, to moving objects 
and those possessing the appearance of hfe, to objects of bright color, 
to sudden appearances and disappearances, to the first and last 
members of a scries of similar objects and, in general, to aU those 
things which contain a threat of injury or a promise of well being. 
There is in modern civilized hfe an intense competition of objects 
and ideas to become the subjects of attention; but the field of 
oonsciousness is very narrow, concerning itself with the things 
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which are most comprehensible to us, and which seem to us to be 
of most value Of those things which arc intentionally noted, and 
which can be recognized at a kuei time, but a small piopoition 
acquire a tendency to be voluntaiily iccallcd. 

Advertising and Interest. — Attention once sccuicd, the adver- 
tiser’s next object is to awaken intcrcKst The process is the simple 
but by no means easy one of holding the attention That which 
retains attention must possess parts of sufficient complexity to 
invite 1 one wed inspection, and must rewaid study by revealing 
new points of significance. A rational piogression must be opened 
to the thought, and one which facilitates advance towaid the goal- 
idea with which the mind of the beholder presently becomes pos- 
sessed. Things interest us which arc concietc and objective, and 
which mirror for us the woild of the senses, lather than that of 
general (loncepts Our interest is aroused when things reveal 
associations among themselves, and moie so when they knit 
themselves onix) our previous stock of knowledge, and levcal a 
new significance in old facts. Especially do things inteiest us 
which concern ourselves 

People are moved by pcitment truth, associated with pertinent 
emotional values Indefmiteness of conception, or weakness m the 
association of the paits of a composite impiession aie fatal C-lear- 
ncss, mastery, and vciacity aic chaiacteiistics which possess nevei- 
failmg power to arrest the attention. To arouse inteiest is not 
primarily a literary process of diessing ideas in appropiiato lan- 
guage it IS chiefly a matter of choosing the light ideas, and of 
bringing them out m the right ordci Few things arc more fatal 
to inteiest than the suspicion of exaggeration. Restraint lefieshes 
interest, for it is a sign of strength held in lesoive, and strength 
always attracts attention, for it contains the piomisc of future 
interesting revelations of itself. 

Advertising and Memory. — When attention and interest arc 
assured, memory will be impressed m the degree that the matter 
put befoie the person agrees with his type of mental imagery 
Memory is, m part, a function of the sharpness and vividness of 
the original impression, a matter which depends not only upon the 
material presented, but upon the occasion, the preparedness of the 
subject’s mind, and the length of the observation It depends also 
upon the frequency with which the impression is renewed This 
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is not the same hs sajnng that it depends upon the frequency with 
which an advertisemer|»t is presented to the consumer. Attention 
soon passes over that which does not unfold new significance. 
Th6 frequency which counts is that of the intentional apprehension; 
not of the approach, nor even of mere passive recognition. There 
is in advertising much stupid repetition which overlooks this 
point, and proceeds on the assumption that if a trade mark can be 
shown often enough to a reader, or an electric sign can be flashed 
frequently enough before the passer-by on the street, his trade 
must come as a mere matter of physics. 

The fallacy of this is illustrated by the psychologist Meumann, 
who said, I made systematic inquiries of a number of students 
as to whether they could describe the wall-paper of the rooms in 
which they studied; whether they could describe the dishes 
which they used every day at table; how many steps they ascended 
daily in the university stairways; whether they could name the 
buildings wliich they passed every day; whether they could 
describe or sketch the most striking church spires of the city; 
whether they could sketch the outhne of mountain-peaks which 
they have seen often and attentively; whether the four upon their 
watch dials is indicated by four Ts or by IV, and the like. To aU 
questions of this sort one obtains exceedingly imcertain or even 
erroneous answers Remembrances of everyday experiences are 
frequently so uncertain that the student becomes vexed and wishes 
to discontinue the experiment. 

“ These and similar observations prove that memory fails to 
retain many impressions that come to us countless times during 
our lives. They prove further that it is not the mere repetition 
of impressions as such which constitutes imprinting, and makes 
it possible for us to reproduce, especially to reproduce freely; 
on the contrary we find that, as a rule, we remember only what wg 
have apprehended attentively and with the intention of remem- 
bering it.^' ^ 

Memory is also a function of the number and strength of the 
associations which are established between an idea and other ideas 
in the mind; by virtue of which when any of the related concepts 
emerge into consciousness, the particular idea is drawn up also. 

^ The Psychology of Learning, E. Neunaann, N. Y , 1913 Trans by 
J W Baird Appleton, pp 315-316 
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If an advcriisoment leads to some foim of motor lesponsc, such 
as wutmg for a catalog or a sample, the da^i of the advertisement 
will be set in a complex of impicssions easily rcmembeied 

We reineinbei best those things which aic easily classified 
and for which we can find an adequate word-symbol to serve as a 
name In piocceding from one idea to another, m the act of 
recalling, we advance more easily from paiticulai instances to 
general categories than in the reverse direction. 

Disagreeable associations are to be avoided The disparage- 
ment of rival products is inefficient advertising, inasmuch as it 
causes defects to be recalled along with the advertised article, 
and leads to the conviction in the reader^s mind that the class of 
articles m question is unicliablc. As a rule this law of association 
is well obsci ved None of the canned-l)cof conccins have exploited 
in their adv(‘itisements the fact that they huppliod the United 
States Govenimcnt dining the Spanish War^ 

The Choice of Advertismg Mediums. — Among the various 
mcidiiims by whicdi the advoitisei can roa(‘Ii the consuming public, 
or the dcalei, may be montaoned form letters, booklet s, magazines, 
trade papci'S, house oigans, catalogs, newspapcis, and billboards, 
not to speak of electric signs, window displays, and samples 
These mi'aiis are capable of classific‘-a,tion in various ways as 
national or local, of general appeal or ('lass aiipc'al, paid foi by the 
consumer or thiust upon him. No two of tlicm are alike They 
cannot be used indisciiminately. Each sliould bo studied, and 
its capacity to do a special kind of work measured as definitely 
as possible. 

The general sequence of events in an advertismg campaign, 
as concerns mediums, is that, first, the general broadcasting of the 
message takes place, with the use of mediums winch reach many 
persons at low cost. Second, as individuals respond by inquiries 
or purchase orders, a follow-up of more intensive character is 
inaugurated, with the use of local or individual mediums of more 
expensive character A general advertising campaign will pro- 
duce different results upon different individuals. Some will be 
moved to order directly or make inquiry of local dealers. A larger 
number wall be disposed to buy but, because of the lack of imme- 
diate need or of available funds, will postpone any response which 
registers definitely with the advertiser. A still larger class will be 
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sufficiently impressed so that, if their attention is again attracted 
to the proposition, the subsequent publicity wiU be like seed sown 
in prepared ground, and will bring them into the second or the 
first classes. The beneficial results of advertising include quite as 
much the impressions made upon the second and third classes of 
persons as they do the orders received from the first class. It is 
the purpose of the follow-up program of defiimtely directed agencies 
to intensify these impressions, and by careful nurture, ripen suc- 
cessive crops of demand from them. The mechanics of the follow- 
up are principally connected with its recurrence. The reminder 
must be frequent enough to produce a cumulative effect, without 
being so frequent as to produce impatience. 

Form letters, because of the small expense connected with 
them, may be used as a means of exploring a field and of secur- 
ing information for the guidance of the major campaign. One 
successful concern uses form letters in batches of 500 to ascer- 
tain what classes of persons are its natural patrons. The results 
of these appeals are tabulated, reduced to percentages, and com- 
pared. The same firm sends out letters at different seasons of the 
year. Again, batches of letters of different composition, and 
embodying different arguments, have been sent out, as a result 
of which it has been possible to select the stronger forms of appeal 
and to eliminate the weaker ones. 

Magazine advertising aims to give wide publicity to a firm’s 
name and trade mark; and to create prestige for a product by 
the impression of extensive and permanent connections and 
respectable company. The ability of the magazine to arouse desire 
for merchandise has been much improved m recent years, through 
better illustrations made possible by improved paper surface, 
better printing presses, the use of half-tone cuts of drawings and 
photographs, and the introduction of color printing. The picture 
is a powerful aid for presenting that class of articles for which 
desire springs up on sight. A considerable degree of leisure, 
wealth, and refinement are assumed in the reader. 

Since the appeal of the magazines is so widely scattered geo- 
graphically, it is difficult to secure adequate distribution of goods 
m the hands of dealers. The advertisements, therefore, often 
contain arrangements for taking care of mail orders. The more 
usual plan is to bid for inquiries, stimulating these by the offer 



5G0 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


of samples or free booklets. The object of inviting inquiries 
is to secure letters which can be laid before dealers in the places 
of origin, as proof of the existence of a demand. When an ade- 
quate distribution of merchandise is finally made to dealers, con- 
suineis arc icicired to the local stores, and direct sales, or even 
inquiries, aie no longer encouraged. 

Trade papcis aie dominated by a professional or vocational 
interest. The audience is usually small but select, technica% 
well informed, in earnest, influential, and marked by certain 
professional characteristics The nature of the appeal to such 
an audience must be informational on the highest plane of accuracy 
as to facts. The trade paper assumes an important place in the 
distribution of those commodities which are bought on the advice 
of a dealer or professional cxpoit. It is important for articles of 
intricate constiuclion, and for things which must be installed by 
persons of cxpci ionise 

A booklet IS a pimtcd letter elaborated as much as possible. 
Without causing it to be separated fiom first-class mail It is a 
catalog, suflicicntly compressed to ensure its dclivciy with first- 
class mail It provides more detail than a Icttoi , but lotains the 
informal and personal tone. It offcis less information than a 
catalog; but like the catalog uses illustiations, and m some cases 
groups the subject-matter accoidmg to articles offered. It tiusts 
much to artistic covers, and to the inclusion of disinteiested infor- 
mation, to save it from the waste basket In its appeal to art 
it resembles the calendar, which is a little poster; in its incorpora- 
tion of general information it treads in the steps of the ancient 
almanac. 

Newspaper advertising belongs, in general, to dealers A 
manufacturer may use it locally, however, to precipitate the 
un crystallized good-wiU created by gencial advertising, in the form 
of a demand with the local dealer. After the general adveitismg 
campaign in the magazines has made an impression upon many 
minds, the local newspaper msiy be used to push almost-persuaded 
persons over the hne, and indicate to them just where, in their 
locahty, they can purchase the goods Local advertising is often 
the price the manufacturer must pay to secure the services of a 
desirable local dealer to act as his distributor. 

The dominant idea of the newspaper is news A paper a day 
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old is dead. The reading is hurried. Advertisements must be 
striking, informal, and timely: a brief appeal for prompt action. 
To a certain extent we may classify the morning papers as those 
read by the professional classes and business executives, and the 
evening papers as those read by the masses. The morning papers 
are read hurriedly; the evening papers more at leisure. The 
medium suffers from the heterogeneous character of its audience 
and, frequently, from the lack of censorship of the advertising 
columns 

A house organ is a private magazine. Following the model of a 
magazine, it may contain a wide range of matter, sucl? as news of 
the factory departments, helps for dealers, trade news, ginger talks, 
and humorous items. It thus provides a broad common ground 
upon which advertiser, dealer, and consumer may stand and get 
acquainted. The house organ is beyond the means of small con- 
cerns. It IS exacting as to quahty, and as to the regularity of 
issue. Its chief weakness is that it is laid upon a busy man’s desk 
during his working hours. 

A catalog aims to supply all information needed to place an 
order. Because of its expense it is usually to be distributed only 
to those who manifest a serious interest, either by makmg an 
inquiry for it, or by sending for a booklet, by purchasmg an article, 
or otherwise. 

The trade mark has something of its original significance, among 
the foreign born and the negro populations, as a sign which can be 
identified by those who cannot read. If a trade mark cannot be 
readily described in words, however, it loses half its value. As a 
convenient symbol, the trade mark helps any class of customers to 
make qmck selection. There is a valuable quahty of exclusiveness 
which is protected by law. 

The billboard is the final result of the evolution of the poster. 
Though endeavoring to trace its hneage back to the ancient tavern 
sign of coaching days, it was in reality born of the needs of the 
American circus. It is a tax payer,’’ able to pay a portion of the 
carrymg charge of unimproved real estate. A poster is, at most, a 
picture in colors, with an epigram; reduced to its lowest terms it is 
a name or a symbol printed large. Seen but for a moment, it 
must convey its message in a flash. Its audience is the average 
population of the street: the appeal is indiscriminate It pos- 
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scsses niany dc'focta* among otlicrs tlial it dcniandri attention fiom 
people who arc occupied with making thci? way along the stiect 
and in avoiding passengers and vehicles. No two positions have 
the same value It cannot be keyed It is difficult to check up 
showings. The paper is easily defaced; and is expensive to replace 
Fuitheiinorc; there is an increasing section of the public which 
regal ds the billboard as the chief defacement of American cities 
George Fitch has said, “ The billboard not only reaches out and 
attracts the passer-by’s attention, but it lams him with a club if 
he happens to be a man of good taste.” 

The corfimercial package is a protection in shipping, a quantity 
ready measured and wiapped, a display item for the dealer’s 
shelves, and a container for the consumer’s pantry or storeroom. Its 
chief significance, however, is that it serves to individualize the 
merchandise it contains, and to cairy the tiade mark and trade 
name, as well as (hie(*.tions ioi use, and the adveitibcmcnt of other 
products The size ol the package is adjusted to make the act of 
repurchase sufficiently frequent so that meichandise will be in 
good physical condition, and so that the buying habit will be 
exercised and kept alive 

Advertising by Trade Associations. — Competition not only 
exists between finns in a given line of mdustiy, but between 
ddferent trades which maniilacture entuelj^ different products 
Thus, there is a lively competition between the manufactuieis 
of white pine and southern pine and cypress and buck and tile 
and cement in the building industry There is competition be- 
tween china and glass, between prunes and oranges, between the 
attractions of an automobile trip to Noithcin Michigan and a 
railway trip to Yellowstone Paik. In these contests ol trades and 
of groups of industries, for the time and money of the consumer, 
considerable use has been made of trade associations for the 
management of trade-promoting campaigns “ Say it with 
flowers,” contests with Eat more ice cream”: Save the 

surface and you save all,” rivals “ Use plate glass.” The trade 
association forms a means by which producers, who are indi- 
vidually too small to conduct a national advertising campaign, 
can combine to bring themselves before the general public 
Instances of this are the work of the California Fruit Growers 
Association, the Florida Citrus Exchange, the Sun-Maid Raisin 
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Growers Association and the Dairymen^s League Cooperative 
Association. 


Problems 

Buying Motives: General Consumption Goods. — Cut from the 
general magazines 100 repiesentative advertisements, covermg a variety 
of articles used in general consumption Make a study of these adver- 
tisements, listing the different bujung motives (or the utilities of the 
merchandise) appealed to, and the number of times each is used. 
Classify the results, and draw conclusions. 

After this work is fmished, but not before, examine tke classifica- 
tion of buying motives presented by Prof. M T. Copeland in his Prin- 
ciples of Merchandising, Chicago, 1925. Shaw, Ch. VI, Consumer’s 
Buying Motives, pp 165-189. Compare this classification with your 
own, and discuss any differences which exist between the two. 

Buying Motives: Industrial Goods. — ^This project is similar to the 
one above, but pei tains to industrial goods Cut from the trade and 
technical magazines 100 advertisements addressed to manufacturers, 
and picsentmg a variety of such equipments, supphes, etc, as are used 
by manufacturers m the process of carrying on business Make a study 
of these advertisements, listing the different buying motives (or the 
utilities of the merchandise) appealed to, and the number of times each 
IS used Classify the results, and draw conclusions 

After this work is finished, but not before, examine the classification 
of buying motives presented by Prof. M. T. Copeland in his Principles 
of Merchandising, Chicago, 1925. Shaw. Ch. VII, Buymg Motives 
for Industrial Goods, pp 190-215. 

Influence of Advertising Campaigns on Competitors. — Do the 
advertising and selling campaigns of the major advertisers, whose 
publicity presents to the public some improved consumption good or 
some perfected mechanism, but which also incidentally emphasizes the 
general class of goods to which the one advertised belongs, or which 
emphasizes the importance of doing what the improved article will 
aid in doing, help or hurt the manufacturers of other articles of the same 
general class or other mechanisms, not so improved, for domg the same 
or similar work*^ 

Select some fines of merchandise which, in your opinion, may be in 
the latter class, and write to the manufacturers for their experience 

Reference—'Fml T. Chermgton Advertismg as a Business Force, 
N. Y , 1913. Doubleday, pp 60-61. 

Street Car Advertising.— For what kinds of products, and what 
merchandising situations, are street car cards best fitted? Make a tabu- 
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lation of the tlnnjiis advertibcd, and the classes of advertisers (manu- 
factuicis, chain stoics, dopartniciit stores, sin<>:lc line stoics, neigh- 
boihood stoics, service industiios, public utilities, etc) m the adver- 
tising of \our locality If you were a depailnieul stoie mci chant, and 
^\eic contenijilatmg the use of caids m the local stiect cais, how vould 
you chock up tlie icsults produced, and so obtain an estimate of the value 
of the medium*^ 
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CHAPTER XXVI 


THE TRAFFIC DEPARTMENT 

The business of properly relating the shipping activities 
of manufacturing corporations of size to the American railway 
system is an undertaking which demands executives of first 
class talent. Upon the traffic manager rests the responsibihty 
to ascertain the railway rates applying to his company's products 
within the field of his company's in-and-out-bound shipments 
He must also determine the best routings, to secure speed, 
dimmish hazard of breakage, and give the most convenient 
terminals. lie shall analyze his company's products from the 
point of view of traffic economy, determine the grouping of 
articles into packages and shipments so that the best rates may 
be secured, supervise packing and marking to avoid loss, damage, 
and misshipment, and procure from the railways the promulga- 
tion of through rates needed, where none exist As the facts 
may warrant, he will petition for changes of class or of rates or of 
carload minimum weights. 

The traffic manager wiU intelligently utilize the car services 
offered by the railways. On occasion, he will employ such 
other services as rcconsignment and stoppage in transit He 
will follow up delayed shipments, and will secure the adjustment 
of claims for overcharge, delay, or loss and damage He will 
handle the affairs of his office in a business-like manner, so that 
there will be complete records, and so that all documents given 
to carriers shall be clear, legible, and complete. He will enforce 
prompt handling of his company's freight at terminals and, as 
may be possible, will direct his company's patronage in such a 
way as to lessen congestions, to avoid unnecessary handling, to 
employ railway rolling stock economically, and to regularize 
freight movement throughout the year. 

The traffic department will bear close relations to the sales 
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department, in as much as it may be said that the delivery of 
merchandise to a earner is an act moic closely connected with 
selling tlian with manufactuimg Goods are shipped, where, 
when, and m tlic quantities oidered by the selling depaitment 
The cost of delivery is oltcn alisorbed as a part of the selling 
puce, and so becomes an item the limits of which must be con- 
ti oiled by the same factors which control the general piocess of 
price setting. The selling department finds its field determined, 
in part, by the speed and cost of shipment. Errors in shipment, 
or delays, bring complaints to the sales department for adjust- 
ment, and -may even require the sending out of duplicate mer- 
chandise. 

The traffic department should furnish to all buying ofiicers 
on request, information as to the length of time required to secure 
supplies from designated places, and as to the i dative freight 
rates from rival supplying points. It will ship merchandise 
on Older bills of lading, when instiucled to do so by the cicdit 
department; and on the motion of the cicdit man it will exercise 
the right of stoppage vn tramilu. 

Freight Rates. — It is the chief business of a tiaffic depait- 
ment to compile infoimation as to the lates of freight applying 
to the meichandise made or handled by the house, within the 
territory which constitutes the field of operations. The chief 
factors which enter into the deteimmation of height rates aic 
(1) the value of the service to the shipper (a sum which may bo 
measured roughly by the diffcience between the value of the 
merchandise at the initial point and the value of similar mer- 
chandise at tlic point of destination); (2) the cost of performing 
the service, including not only an indefinite share of the joint 
costs of carrying on the freight service of the earner as a whole, 
but any special costs such as those for special cais, special switch- 
ing, prolonged use of terminal space, the labor of tending, as in 
taking care of cattle, and the risk of loss, such as the liability 
of fruit spoilmg, etc.; (3) competition with other earners, (4) 
protection of vested interests; and (5) compliance with the 
requirements of law. The law prohibits a earner from charging 
a higher rate for a shorter than for a longer distance over the 
same line or route in the same direction, the shorter being 
included within the longer distance,'' unless with the consent 
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of the Interstate Commerce Commission. This consent is to 
be given only when such a rate is reasonably compensatory 
for the service rendered.’^ The law also provides for a large 
degree of control over rates by the Interstate Commerce Com- 
mission, with reference to their amount, the manner of publica- 
tion, and equahty of treatment of shippers. 

Rate Classification. — The first step taken by the railways in 
determining freight rates is to group the many thousands of 
articles which may offer themselves for transportation into a 
few classes, so that a correspondingly small number of class rates 
will provide a determination of the charge to be made in any 
individual case. The railroads of each great region are umted 
in the support of classification committees. There are three 
general classifications: Official, Southern, and Western. These 
are united in promulgatmg the Consolidated Freight Classifica- 
tion which covers the United States and Canada. 

The Official classification covers the territory bounded by 
Canada and the Atlantic Ocean, and lying north of the Ohio 
river and the Norfolk and Western railway from North Kenova, 
Ohio, to, and including Norfolk, Va. It includes the region lying 
east of the Mississippi river (but including St. Louis), and Lake 
Michigan (but including Chicago), and a line following the 
Atcheson, Topeka and Santa Fe railway west from Chicago to 
Peoria, including Peoria, and thence proceedmg west by the east 
bank of the Illinois river to the Mississippi river. This classifi- 
cation consists of six numbers (1, 2, 3, 4, 5, and 6), Rule 25, 
which is 15 per cent below second, Rule 26, which is 20 per cent 
below third, and seven whole number and fractional multiples 
of first. 

The Soutfiern classification includes the territory south of 
Official territory, and east of the Mississippi river, except that 
intra-state rates m Virginia, and in Florida and Alabama are 
classified by state commissions. This classification is composed 
of six numbers and four letters, — 1, 2, 3, 4, 5, 6, A, B, C, D — 
with six multiples of first class. 

The Western classification includes that portion of the 
United States lying west of Official and Southern territory. It 
is composed of five numbered and five lettered classes, — 1, 2, 3, 
4, 5, A, B, C, D, and E — and seven multiples of first. 
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Since Dcccmbor 30, 1910, these three classifications have 
been piibhslied m one compcnd, known as the Consolidated 
Freight Classification. This consolidation gives one description, 
in place of three, as the basis of classification. The C. F. C 
No. 1, issued December 20, 1924, and effective February 10, 
1925, contains 422 pages of descriptions and rates. In all, there 
are many thousands of class determinations, and new ones are 
constantly being added 

The classification of an article depends not only upon its 
nature but upon the method of packmg, crating, and boxing 
used, ana upon whether or not the shipment is a carload. Classifi- 
cation committees influence rates, not only by assigning articles 
to classes, but by fixing the allowable minimum carloads, by 
determining the status of mixed packages, mixed shipments 
and mixed cailoads, by fixing piivate car mileage allowances, 
and by detcrininmg the piecisc natuie of the vaiious stipulations 
contained m the uniform l)ill of lading 

The Rate Structure. — The clabsification being completed, the 
next stop in rate making is for the individual roads to fix the lates 
to be charged for moving the diffeicnt classes of freight between 
the stations on their lines. The earners also enter into joint rate 
agreements with each other on through busincbs. A laihoad may 
withdraw an article from its class and pi ovule for it a special oi 
commodity rate. This powei has been exercised so freely that 
there are in existence hundreds of thousands of such special rates 
As a rule commodity rates arc lower than the class rates they ai e 
applied chiefly to low-grade matciialb which aie moved m large 
quantities 

Local and non-competitive freight rates are, in general, mod- 
ified mileage tarifls, influenced by distance but lesponding in a 
less and less degree to it as distance mci eases. 

Through rates are competitive adjustments between maikets 
and between rival carriers. The initial through rates, which fix 
the bases for aU others, are those between the great cities, and those 
which are established where the competition of ocean, lake, canal, 
or river caniers sets a definite maximum to rail charges. The 
determination of initial or base rates results in the establishment 
of certain places as basing points. Nearby points, or points 
highly competitive with the basing points, tend to take this base 



THE TRAFFIC DEPARTMENT 


669 


rate, and so to become common points with the basing point. 
The rates for other localities within the influence of the basing 
point, but so far removed, or so unimportant, that competition 
does not bring about a parity, wiU usually be adjusted either as a 
percentage more or less than the base, or as an arbitrary sum or 
fixed differential more or less than the base. 

Rate Structure in Official Territory. — In Official territory the 
foundation on which all other determinations are based is the rate 
between New York City and Chicago. Direct railway routes are 
made full rate or standard: the round-about ones, and the lake, 
ocean, and canal combinations are lower differential routes. The 
chief inland cities between New York and Chicago take rates com- 
posed by adding to a fixed terminal charge a mileage charge pro- 
portional to the distance. Such rates are represented in practice 
as a percentage of the through rate, and are applied, finally, 
throughout narrow zones embracing a series of north and south 
points, the north and south carriers having frequently forced 
the boundaries of the zones to lie just west of their lines. Pitts- 
burgh and Buffalo take 60 per cent of the Chicago-New York rate. 
Youngstown takes 67 per cent, Cleveland 71, Columbus 77, Detroit 
78, Cincinnati 87, and Indianapolis 93 per cent. The even Chi- 
cago rate, or 100 per cent, applies to a zone which passes south- 
easterly through Indiana to LomsviUe, Ky. Beyond this zone 
St. Louis takes 117 per cent, while Cairo and other Mississippi 
river points, north and south of St. Louis, take 120 per cent. 
East of the Buffalo-Pittsburgh zone, there are many modifications 
of the percentage bases, somewhat in the direction of common 
point basing. 

The Atlantic ports are balanced in their relations to each other 
by carefully measured fixed differentials: Baltimore and Phila- 
delphia being given a few cents per 100 poimds advantage over 
New York. The port differentials, in turn, condition rates west 
from and east to nearby places* the Philadelphia rate apphes to 
Wdkes-Barre; the Baltimore rate applies to Altoona, Newport 
News, Norfolk, and to the chief inland cities of Virginia. 

New England is charged on east-bound shipments, originating 
west of Buffalo, Pittsburgh, and Wheelmg, a few cents over the 
New York rate, this rate being blanketed over all of New England. 
For shipments out of New England westward to points in 67 per 
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cent territory or beyond, Lhe Now Yoik rate is charged Rates to 
points east oi 67 per cent Leiriitoiy aie higher than the New York 
rate 

Commodity rates cast-bound and west-bound m Official 
tcrniory, in general, follow the relative adjustments of class rates. 

Local lates in Central Ficiglit Association terutory (roughly 
Ohio, Indiana, Illinois, and Michigan) aie modified distance scales, 
iccognizmg mileage in blocks ol 5 miles to 100, m blocks of 10 miles 
to 300, and in blocks of 20 miles beyond 300. Lower clases, at all 
distances, take the same pcicentage of the fiist class rate, for the 
particular -mileage Territory is divided, on the basis of traffic 
density, into zones A, B, C, D, E, and F, the zone rates grading 
up fiom A rates by fixed arbitiaiics or percentages. Local rates 
in New England aio similai modified distance scales, northern 
New England having laLes 10 pei cent aV)ovc southern New Eng- 
land. 

The laf/os in Official terutory are now undei investigation by 
the Interstate Coinmeice (Commission Docket No. 15,879. It is 
probable that many latcs will soon changed, to bring the local 
and the through lates into better adjustmeni.. 

Rate Structure in Southern Territory. — In Southein territory, 
freiglit rates along the Atlantic seaboard arc dominated by the 
charges of ocean canicis, the base rate being that between Balti- 
more and Savannah. This is built uiion in the north by making 
the Potomac gateways equal with Baltimoie, the Virginia ports 
differentials loss, and the Atlantic ports north of Baltimore 
differentials more. The Southern ports arc similarly adjusted. 
Charleston taking a diftcicntial Icvss, and Jacksonville a dilfeiential 
more Intciior territory uses through rail-and-watcr rates erected 
upon these bases. 

In the construction of aU-rail rates, Southern terutory is classi- 
fied as differential or non-differential. The differential region 
has, as its western boundary, a line drawn through Knoxville, 
Chattanooga, thence via the Alabama Great Southern railway to 
Birmingham, thence by the Louisville and Nashville railway to 
Mobile. In this territory’' all-rail rates to and from Northern 
ports may be a differential above the rail-and-ocean rates In non- 
differential territory, which lies to the west of the line given, all- 
rail and rail-and-water rates are the same In the middle south, 
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a region south of the Alabama and Vicksburg railway has gulf- 
ocean-and-rail rates to northern ports which are lower than all-rail 
rates. 

The all-rail base in the eastern South is the rate between Balti- 
more and Atlanta. 

In the North this is built upon by giving to the eastern sea- 
board cities fixed differentials above the Baltimore rate, and by 
constructing back of each port a small common-point territory. In 
the South a few cities are made common points with Atlanta, 
while other important cities are given a differential either over 
or under the Atlanta rate, depending upon their relative rates to 
the southern ports. 

In bringing the Northwest and the eastern South into relation, 
the first step is to equalize competition between the East and 
West. This is done by making the rate from all Ohio river cross- 
ings to Atlanta the same as the Baltimore-Atlanta rate. Cities 
north of the river add to the Ohio river rate the lowest rate to the 
river, no matter which crossing the freight actually uses. St. Loms 
has the river rate plus a differential, while Memphis subtracts 
a differential from it. The central South takes rates from the 
Northwest which are differentials lower than the Atlanta rate. 
Freight moving into the Northwest from the South is com- 
posed chiefly of a few products, and is controlled by commodity 
tariffs. 

Local traffic in the South is much less in proportion to through 
traffic than in the North, and local rates are higher and more 
closely approximate to true distance tariffs. Intra-state rates in 
Virginia, North Carolina, South Carolina, Georgia, Florida, and 
Mississippi are controlled by state railway commissions. Formerly 
southern local rates were generally fixed upon the basing point 
system, by giving to the less important localities rates found by 
taking the combination to and beyond the last intervening impor- 
tant point, or to and back from the next basing point beyond, 
whichever was the lower. This condition has been changed for 
many districts in the South by decisions of the Interstate Commerce 
Commission, which is gradually dissolving the basing point struc- 
ture, and substituting rates which are in conformity with the long- 
and-short haul rule. The Southern rate system is now under 
investigation by the Interstate Commerce Commission: Docket 
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No 13/191. It IS t.o oe expected taat fundamental changes will 
presently be ordered. 

Texas Rates. — For connections with the outside world, most 
of eastern Texas, except for a distiict around Dallas and Fort 
Worth, which is slightly favoied, is a common point terntory. 
Into this region gulf-and-sea rates from the East, via Texas ports, 
and all-rail rates via St. Louis, are adjusted upon a competitive 
basis. The St. Louis rate is then extended to a few competitors 
like Kansas City; while cities like Louisville, Cincinnati, and 
Chicago add a differential, and those like Memphis and New 
Orleans take one off. Out of this region the rates are quoted to 
defined territories,” of which those to the north east are based 
upon St Louis, adding or sulitracting a differential, while those to 
the north are based upon Kansas City. 

Texas internal rates are modified divStance taiiffs up to certain 
points beyond which, dcpcmdmg upon the commodity, and langmg 
from 200 miles to over 400 miles, tluiy cease to mcieaso From 
these points on, the taiifis are fiat rates, regardless of distance. 
These rates, established by the Railroad Commission of Texas, 
are intended to assist m knitting the state into a unit commercially. 

Western Rate Structure. — East and west movements beyond 
Chicago are based upon adjustments between the Mississippi iiver 
and the Missouri river, and upon St. Louis and Chicago bases. 
For through traffic, the rates by way of Mississippi nvei points 
from St. Louis to Dubuque, both inclusive, and by way of Missouri 
river points from Kansas City to Sioux City, both inclusive, are 
very closely adjusted. Chicago reaches the Missouri iiver points 
for a differential over St Louis. St. Paul and Duluth carry a 
differential above the Chicago rate* while Memphis reaches 
Kansas City for a differential over the St. Louis rate. From 
Trans-Missouri terntory, eastward, the St. Louis latc is basic, 
Chicago, Duluth, Peoria, and St. Paul are reached by adding 
differentials to the St. Louis rate. 

For through rates Coloiado is largely a common point terntory, 
which includes Denver, Pueblo, Trinidad, and many smaller 
places. These common points have a base rate, to and from the 
Missouri river, determined by the Interstate Commerce Commis- 
sion This is built upon in the West by creating differential regions 
around the common point territory; while m the East, terntory 
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to the Illinois-Indiana boundary is divided into 16 groups^ St. Paul 
and the Mississippi riv^r points being on a parity, while Chicago, 
Duluth, and Memphis are on a parity, Colorado merchants are 
given entrance to western Kansas and Nebraska by rates which, 
according to the territory involved, either do not exceed, or exceed 
by a small percentage only, rates westward from Missouri river 
points. 

Utah common points are related to the East in much the same 
way as the Colorado common points. For shipments from the 
Missouri river or from further east, the charge to Utah is less 
than the Denver rate plus the local charge to destinatkm This 
arrangement is made to permit Utah points to compete in the 
territory lying between them and Colorado points. The leading 
cities of Utah from Spanish Fork to Ogden are common points with 
Salt Lake City, for through shipments. 

Rates to Montana common points, including Butte, Anaconda, 
and Helena, are based upon Spokane and Utah common points. 
Chicago reaches Utah and Montana common points at the same 
rate. St Louis and Mississippi river points take the Chicago rate; 
while St. Paul and Missouri river rates are lower. 

Transcontinental Rates. — West-bound California class rates 
recognize, in the east, a series of nine zones, into which the country 
east of Colorado common points is divided; while upon the coast, 
California is divided into terminal-point territory, and an inter- 
mediate territory which extends as far east as Utah common points. 
The intermediate district takes rates which are lowered, step by 
step, eastward from terminal rates to Utah common-point rates. 

West-bound class rates to the North Pacific region, recognize 
zones very similar to those used for California class rates. Rates 
to intermediate districts, advance from the Spokane rates, step by 
step, westward, until the terminal rates are reached. East-bound 
class rates are very similar in construction to west-bound class rates. 

Transcontinental west-bound commodity rates are based upon 
the activity of Panama canal traffic, and upon Panama canal rates. 
In general, they specify a smaller number of western termini, and 
they blanket the region east of the Missouri river. East-bound 
commodity rates usually are blanketed to all destinations. 

Influence of the Rate System. — The general effect of the 
American rate system is to favor large cities at the expense of 
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small ones; to favor localities in which much of a given kind of 
freight originates in comparison with localities with a wider 
range of production; to favor certain articles which move at 
commodity rates at the expense of other things which are charged 
according to their class; and to favor shippers who possess such 
facilities as switches, switching engines, and short private lines, 
or private freight cars, in comparison with those who use the 
agencies provided by the carriers. 

The traffic manager should watch carefully for the rise of 
such adverse competitive conditions as will justify a change 
of classifidation or the issue of a commodity rate on any of his 
company’s inbound raw mateiials or outbound finished products. 
The petition for a change of classification should be addressed 
to the classification committee of the torritoiy. Such a petition 
should recite the pertinent facts such as the relation of bulk to 
weight; whether the article is crude, partly manufactured, or 
finished; whether it is shipped loose or ] lacked, set up or knocked 
down, crated or boxed; the market values in chlfcrcnt localities, 
especially at shipping and destination points; the length and 
direction of the haul, the time of year carried, the amount of 
traffic likely to offer itself, and mention of any special labor 
required to handle it, or any special risk of loss incurred in transit 

The case for the granting of a commodity tariff, or the change 
of rate of such a tariff, has to be presented to the rate-maldng 
officer of the individual railroad, usually the traffic manager or 
the general freight agent. The petition sliould elucidate the 
competitive conditions controlling trade in the article concerned, 
indicating the producing and consuming centers, giving the 
freight rates at which rival producers reach essential markets, 
and stating the rates the petitioners require in order to reach 
those markets on equal terms. 

Packing. — The nature of the package and the method of 
packing exert a decisive influence upon the freight rate charged. 
The necessity for extra charges for poorly prepared merchandise 
can be seen when it is known that in 1924 there were 2,498,790 
loss and damage claims filed with American railways, and that 
on them there was paid to shippers the sum of $48,262,543. Of 
this amount $28,488,128 was paid on account of damage during 
shipment. 
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EAXINas 

<AJ9ii XAlaXimOt 
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Disinfectants, other than medici- 
nal, N O I B N 
Liquid 

In carboya, necks projecting, L C L 
In carboya, completely boxed, 
8oe Note, L C L 
In carboys, C L , mm xvt 24,000 
)bs , subject to Eulo 34 
In earthenware packed m crates 
In glass or earthenware packed m 
barrels or boxes, L C L 
In glass or earthenware packed in 
barrels or boxes, C L , mm. wt 
30,000 lbs 

In metal cans partially jacketed, 
L C L 

In mi^^ans completely jacketed, 

Itj metal cans m barrels or boxes, 
or m bulk m barrels, L C L 
In metal cans partially or com- 
pletely jacketed, in metal cans 
m barrels or boxes, or m bulk m 
barrels, C L ,min wt 30,000 lbs 
|Tot4H-Carboys must be completely 
boxed and boxee plainly marked on 
top, “Top— 4oad tbia itde up." 


iaBICULTDEAL XMBUSMEKTS, 

HAND 

Cultivators, Drills, Fortilizer Dis- 
tributors, Hoes, Mulchers, 

Blows, Rakes, Seeders or 
Woedors, separate or com- 
bined, wheeled 

6 U , loose, L C L D1 li 

8 U , m boxoB or crates, L € L li 1 
K D flat,mbun<lUs,L C h E25 2 
K D , m boxes or < i ates, or bandloa 
m bundles, L C h R25 3 

S U or K D , loose or m packages, 

C L , min wt 24,000 Iba , sub 

ject to Eulc 34 < , . 6 0 


13 VXBIOLEd, OH ILD BEN'S, see 

Notel 

14 Rote l— Axles may protnida from boxes 

or crates 

15 Automobiles, Oorts, Hand Cars or 

Children’s Vehicles, NOI 
BN * 

16 B D , wheels on or off* 

In boxes or crates, L CL 3tl D1 Dl 
Inpackagesnamed.C L ,mm wt 

10. 000 lbs, subject to Rule 34 2 2 2 

17 K » 

In boxes or crates, L CL 111 

Inpackagcsnamed,C L ,mm wt 

16.000 Ibfl , subject to Rule 34 3 3 3 

IS 8, D and X D , ui coxes or 

crates, mixed C L, min wt 

15,000 Iba , subject to Rule 34 3 3 3 

19 Carrloffes, Qo-Oaxts or Sulkies, 

Bimy or Doll, see Note 2 

20 Collapsed, foldedflatorK D.flat 

Inboxeaororatca,L C L 2 2 2 

Inpaoka«eanamod,C L ,mm wt 
SsO.OOOlbs .subject to Rule 34 4 4 4 

2t Other than ooUapsed, folded flat 

or K D. flat 

Wlieels on, m boxes or crates, * 

L C L- 3tl 3tl 3tl 

Wheels off or completely drawn 
into body, in boxes or crates 
or in bundles completely 
wrapped mfibreboard,LCL H IJ IJ 

Inpackagesnamed.C L ,mm wt 

10.000 lbs .subject to Rule34 2 2 2 

22 Not* S— Sulky bandies may be m 

bundles. 


Crates, wooden, K O I B N 
New 
S U 

Not nested 

Loose or m packages, L CL DI 
Loose or m packages, C L , 
rmn wt 12,000 lbs , sub- 
ject to Rale 34 R26 

Nested 

In boxes, bundles or crates, 

L C L 1 

Loose or m packages, see 
Note 2, C L , mm wt 
18,000 lbs, subject to 
Rule 34 4 

Nested and not nested, loose 
or m, packages, mixed C L , 
mm wt 18,000 lbs , subject 
to Rule 34 4 

Folded flat or m flat sections 
In bundles or crates, L C L 4 

Loose or m packages, C L , 
mm wt 30,000 lbs ^ 6 


FURNITXTSE, sea Notes 1 and 2— 
Continued 

Metallic or Wooden, see Note 9 — 
Continued 

Chairs, see Note 20— Con- 
tmued 

Revolving, N O I B N • 

S U 

Wrapped in burlap or 
paper, L C L 
In Doxea or crates, L C L 
In packages named, C L , 
min wt 10,000 lbs , sub- 
ject to Rule 34 


Dl Dl Dl 
Dl Dl li 


Tops and bases separated or 
base reversed on screw 
Wrapped in burlap or 
paper, L CL 14 If 

In boxes or crates, 

L C L 14 14 

In packages named, C L , 
irtin wt 14,000 lbs , sub- 
ject to Rule 34 R26 3 

K D flat 

In boxes, bundles or crates, 
see Note 3, L C L 2 2 

In packages named, C L , 
mm wt. 24,000 lbs , sub- 
jeet to Rule 34 4 4 

SUGAR , 

Corn , . 

i Granulated or powdered, m 
single bags complying with 
Note 2, in double ba®, or 
barrels or boxes, 1^ ^ 

Other than granulated or 
powdered, in bagg, barrels or _ 
boxes, L C L ^ .V ® 

Gran^ated, powdered, or otner 
than granulated or powdered, 
in packages named, 05 _ - 

orslabs, C L ,mm wt 40,000 Ijw 6 5 

Note a— Ratings 

bag IS made of cotton cloth weigh 
Hw less than, 7h ounces 
square yard and having not lera 
tSan eSUroada to tb® 
mcludmg the warp and 
of tonsilft strength 

lbs in tho warp Md 68 *be 

filling, or when tho bag is mane of 
Bingle cropped and mangled or 
double calendered burlap ■weirfnng 
notleasthan JOS ounces per yard. « 
mches wide, and fc^Vots 

than 11 porter (warp) and 

« , tensile strength to M not j 
m 61 lbs m the warp and J 
eSlbs inthefillmc 


Fig, 60.— Samples from Consolidated Freight Classification No 4, 
Showing How Methods of Packing Influence Freight Hates. 
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The freight clasBification shows that a spread of one class, 
and sometimes more, separates shipments sob up and knocked 
down, and nested or not nested. Rule 40 of the Consolidated 
Freight Classification provides that when containers are of the 
same general description as those called for in the rules or in the 
descriptions of articles, but do not strictly comply, the rate shall 
be one class higher. Crates subject articles to one class higher 
than barrels or boxes, while pails, kits, or tubs are two classes 
higher, and bags, bundles, and baskets three classes higher. 

Classifjj^ng and Grouping Commodities. — The necessity of 
classifying shipments, in order to obtain favorable freight rates, 
is amply demonstrated by the rules of the classification com- 
mittees. Rule 12, Section 3 of Consolidated Freight Classifica- 
tion No. 4 is: “The charge for a package containing freight of 
more than one class shall be the rating provided for the highest 
classed freight contained in the package ” A shipment can often 
be divided to advantage; the high-ratc articles being packed and 
shipped separately from those which take a lower rate. 

It is not sufficient to describe goods by trade names or general 
descriptive phrases. Precise descriptions are contained in the 
classification, and agents are not at liberty to force shipments into 
classes for which the descriptions do not fit. It is obvious that a 
traffic manager, who is familiar with billing terminology, can 
honestly describe his shipments in making out the bills of lading, 
and yet secure transportation at rates materially lower than would 
be assessed if the designations were vague and general. 

The class and commodity tariffs all contain specifications as to 
the minimum weight to be charged for at carload rates. These 
weights should, of course, be actually shipped where possible, when 
paid for. 

Carload shipments are not only carried at lower rates, but 
they give the shipper and consignee control of the car and the 
opportunity to put private seals upon it, as well as supervision 
over cleamng the car, stowing the merchandise, etc. Carloads 
are advanced more rapidly than less than carloads. By reason of 
the private loading and unloading, and the sealing of the car for 
the trip, and the elimination of unloading and reloading operations 
at transfer points, the loss and damage hazard is very much reduced* 
Carload shipments can be easily routed, and the routing instruc- 
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tions are likely to be observed; so that the whereabouts of a car- 
load shipment is at all times reasonably well known. Such a 
shipment is easily traced, as the identity of the car is known. 

Marking and Billing. — Each package, not in a carload ship- 
ment, should be legibly marked with the name of the consignee, 
if on ‘ straight ^ bill, or the name of the shipper, if on ^ order ’ bill; 
and with destination so fully given that it is impossible, with 
reasonable care to mistake it. The marking should be done in 
such a way that it is practically certain that it will not become 
obliterated or separated from the merchandise. Care should be 
taken to see that the marks on the packages agree with the ship- 
ping instructions and bill of lading. Instructions for marking 
will be found m Rule 6 of the Consohdated Freight Classifica- 
tion 

The shipping instruction and bill of ladmg should be made out 
with care, legibly, with full names and addresses, with accurate 
descriptions, with the numbers and marks of all packages, and 
with full instructions. The straight bill of lading is made out to 
the consignee, and permits him to secure the merchandise even 
without the bill. The order bill of lading is made out to the shipper 
or his order, and under it no one but the shipper, or the parties 
designated by his written order, can obtain the shipment; and 
then only upon the surrender of the bill of lading to the carrier. 
Normally, the consignee obtains the order bill of lading from a 
bank, after paying or acceptmg an accompanying draft. Both 
bills of lading have the terms of the contract into which the carrier 
enters printed in full upon the back. As these terms have a vital 
relation to liability for loss, damage, and delay, and prescribe the 
procedure to be followed by shipper and carrier in a variety of 
contingencies, they should be thoroughly understood by the 
shipper. 

Routing of Shipments. — The shipper has an undoubted right 
to control the route by which his shipment shall travel to its 
destination, within the limits of the connections which the initial 
carrier is bound by law to make. He has also the privilege of 
access to all railway rates in force, for the law prescribes the manner 
in which these tariffs shall be published, and the places at which 
they shall be filed. But, unless the shipper has knowledge that a 
through rate is in force by the route he selects, he may have the 
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disagreeable experience of incurring a succession of local rates 
Nor is the shipper entirely secure when he, has from an agent m 
writing the statement of a rate; for the position has been taken, 
and confirmed by the Interstate Commerce Commission, and the 
courts, that there is at any one time in existence but one legal rate 
for a given transportation service, and that is the published rate. 
By no moans, accidental or intentional, can a carrier establish any 
other rate. It is a safe rule not to specify intermediate routing, 
unless the shipper is satisfied as to the rate. When no routing is 
specified the railways are obliged by law to route (according to the 
class of carriers designated, as all rail, rail-and-ocean, raiLand- 
lake, etc.) so that the lowest freight charge will be incurred. If 
then there is mis-routmg, the shipper has a valid claim for the 
amount of the extra charge. 

Some of the considerations which will influence the traflSc 
manager in determining inteimediatc routing are, expeiicnce with 
reference to speed, the number of transfers, with consequent 
hazard of loss or damage, the case or difficulty of tracing freight, 
the restriction of terminal facilities at point of destination by 
reason of the rules of the line-haul carrier as to absorption of 
switching charges, the promptness with which claims are paid, 
the cost of trucking to and from terminals, etc. When it is 
realized that the Chicago switching district is 28 miles long and 
12 miles wide, that it is entered by 22 trunk lines, and served 
by 5 belt carriers, and that it contains 105 stations from which 
less-than-carload freight may be delivered, the necessity of con- 
sidering the convenience of the terminal can be seen. 

Package Car Service. — For less-than-carload shipments, the 
traffic manager will desire the fullest information with reference 
to package car service. This service has grown rapidly in recent 
years, as a result of the practice by manufacturers of making 
direct sales to retailers, and of the parallel practice of smaU-scale 
frequent ordering by retailers from manufacturers and from 
local jobbers. In June, 1925, the New York, New Haven, and 
Hartford railway was operating 6577 package cars of its own 
origin a week, of which 3900 were local cars between points on its 
own lines, while 1677 were inter-line cars moved to junction 
points and forwarded to the great transfer yards of other rail- 
ways. From the Cedar Hill Transfer of the New Haven rail- 
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way, 33 cars were sent out daily, and 14 additional ones three 
times a week, to 40 tl-ansfer points on 15 railways 

At St. Louis, the regular service of package cars provided 
by 19 railway systems, reaches directly without break-bulk, 
474 different stations, either daily or several times a week. 
From these break-bulk points most of the cars travel on, serving 
a series of localities, so that in all from 5 to 10 times as many 
freight station stops are served. 

The Rate of Freight Movement. — It is desirable to know 
approximately the progress which shipments wiU majre, so that 
consignment can be timed to conform to fixed dehvery dates, 
so that reconsignment notices can be filed on time, and so that 
tracers shall be withheld until reasonable time has elapsed. The 
rate of movement on the Atchison, Topeka, and Santa Fe rail- 
way for the transcontinental haul, from Chicago to Los Angeles 
and San Francisco, is a little above 11 miles per hour, while on the 
green fruit trains castbound from California the rate approaches 
an average of 15 miles per hour. For fresh meat from Missouri 
river points to the Santa Fe connections with eastern hues, the 
rate is about 17 miles per hour; while hve stock shipments, 
destined to reach a certain market, make an average speed 
(including stops) of 18 to 20 miles per hour. 

Fast manifest trains between New York and Chicago are 
on a 72-hour schedule, which makes the approximate advance 
from 12^ to ISJ miles per hour, according to the route. Con- 
sidering the average of all classes of freight, the records for the 
month of April, 1925, for the New York-Chicago shipments, 
indicate an advance of 26.5 miles per day. 

Package cars from Peoria, Illinois, in the next day after depart- 
ure, reach 18 cities in a circle having an average distance from 
Peoria of 133 miles. The distances reached vary from 91 miles 
to Moline and Rock Island to 172 nules to Logansport. In the 
second day out from Peoria, package ears reach 35 cities at an 
average distance of 314 miles, ranging from 143 mUes to Beloit 
to 463 miles to Traverse City. The entire performance of these 
cars indicates an advance of approximately 6 miles per hour. 

Bulked Shipments.— There are two systems of distribution 
which have been in competition. One employs carloads from 
manufacturer to local jobber, and L. C. L. shipment from jobber 
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to retailer. The other uses L. C. L. shipracuts directly through 
from manufacturer to retailer. It is obvious that the second 
system is at a disadvantage from the traffic standpoint. To 
improve it, there is coming into use the method of bulking ship- 
ments, which would otherwise go forward L. C. L. to a variety 
of retailers, into carloads, and sending them through to centraUy- 
located warehouses, where the bulk is broken, and the merchandise 
is reconsigned on new bills of lading to retailers. It is but a step 
from this idea to sending forward carloads of merchandise to the 
warehouse ,to form a spot stock, from which shipments will be 
made to retailers upon orders received from the home office by 
mail or telegraph. 

Freight Claims. — The railways arc liable for loss, damage, 
wrong delivery, delay, and overcharge, together with interest 
on the sums involved. The responsibility is limited to direct 
losses; that is to say, if the paper of a daily newspaper were 
lost, the responsibility of the carrier would be for the value of 
the paper, and not for the indirect and consequential injury 
which might result from suspension of publication. Delay 
beyond a reasonable time involves responsibility where there is 
a discrepancy between the market value of the goods at the 
time actually received and the value at the time they should 
have been received. The responsible railway is the one issuing 
the bill of lading. Liability is to the consignee in the case of a 
straight bill of lading; to the consignor, or person to whom he 
endorses, in the case of an order bill of lading. 

When damaged or short shipments are received, the proper 
procedure is to accept the freight, upon the proper notation 
being made by the freight agent upon the receipted bill, and then 
to file claim. In case of concealed damage or loss, notice should be 
given to the agent in writing at the earliest possible moment, and 
an opportunity offered him to make inspection. Claims for 
shortage often involve the meaning of the endorsement shipper's 
load and count on the biU of lading. The use of this phrase 
does not constitute a waiver of the shipper's right to recover for 
shortage, but it does lay upon him the burden of proof that the 
quantities claimed were actually delivered to the railway. In 
such a case a set of business-like records made by the packers, 
checkers and truckers is of great assistance. 
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The most diflS.cult claims to adjust are those involving concealed 
loss and damage. A suggestion for locating responsibihty in cases 
involving concealed loss (and also for preventing loss) has been 
made by Mr. W . H. Chandler, Manager of the Traffic Bureau of the 
New York Merchant's Association. He says: If the shippers 
would use a paper seal, coated on one side with a good adhesive, and 
printed with an ink that would run if dampened, the seal carrying 
words to the effect that if seals indicate tampering in transit the 
shipments should not be accepted unless checked in the presence of 
the representative of the dehvering carrier, one uncertainty as to 
where losses occur would be removed.^' 

Another suggestion comes from the Eastman Kodak Company. 
When this company has a claim for shortage, the packers who put 
up the original order are called upon to lay out an order which is 
an exact duplicate. These goods are then packed in the custom- 
ary manner, in boxes or cartons exactly like those used in the 
original shipment, and of which a record is kept. The newly 
packed goods are then weighed, and the weight compared with 
the record of the weight of the original shipment. The next step 
is to remove the items claimed to have been missing, and reweigh 
the order. A comparison of the weights should indicate whether 
or not there was a shortage when the original order left the factory. 

The Motor Truck versus the Railway. — ^The field of the motor 
truck lies between that of the horse-drawn vehicle and that of the 
railway. As the motor truck when standing involves a greater 
hourly loss than a team, and when in motion a greater mileage cost 
than a railway car, the principle of economics is to use teams for 
short distances and routes with many stops, and railway cars for 
long hauls. Experts now place the province of the team within a 
6-mile radius, that of the motor in an area between a 6-mile and a 
35-mile radius, and that of the railway in territory beyond 35 miles. 
A circumstance limiting the motor is the heavy charge incurred 
when the driver must be away from home over night. 

Peoblems 

The Geography of Freight Charges. — ^Upon a large scale map of the 
territory within 100 miles of your local city, mdicate aH of the railway 
lines, and locate the position of all freight station stops. Secure from the 
local freight offices, representing the various lines, the freight rate to 
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each station for 100 lbs of first class freight Having entered these 
data upon the map, diaw a senes of lines connecting the stations taking 
the same or ru'aily the same rate, and in such a way that there will 
be five or more freight rate zones indicated, the zones repiescnting 
approximately e([ual spicads m chaiges. 

This being done, construct a conpianion map of the same size, lay 
off a senes of concentnc cmclcs (true circles) with your locality as the 
center, to represent freight costs, and spaced at distances from the center 
proportional to the quantities of the freight charges represented by the 
lines on the first map Next indicate the localities and other natural 
features in proper relation (upon a freight-cost basis) to these concentric 
circles, tlius^revising the physical or distance geography into a freight- 
cost geography 

The Geography of Transportation Time. — The data given in the 
list of localities, m this pioject, mdicatc the days rcquiicd for package 
car shipments to ainve from Cincinnati, Ohio 

Oiuj day Toledo, Van Wert, Wayne, Marion, Ind , Lafayetl-e, Indianap- 
olis, Noith Vernon, Vincenn(‘s, (hmthiana,, LomsviUo, Danville, Somerset, 
C^orbin, Ashland, Iluui.mgton, Paikeisburg, Columbus, Marion, 0 

Two days Detioit, Jackson, Grand Rapids, Logansport, Chicago, Bloom- 
ington, Peoria, Danville, Mat toon, DeiMiui, Spimgficld, East Si Louis, 
Paducah, Memphis, Jackson, Tcnn., (larlvsville, Iloplunsvillc, Nashville, 
Birmingham, Montgomery, Chattanooga, Rome, Atlanta, Knoxville, Bristol, 
Charleston, Clarksburg, Wheeling, Pittsburgh, Allegheny, Canton, Akion, 
Buffalo, Cleveland, Sandusky 

Three days Saginaw, Maclunaw Chty, South Bend, Milwaukee, Kansas 
City, Cairo, Little Rock, Vicksburg, Meiidian, hlobilo, Selma, Macion, Jack- 
sonville, Savannah, Asheville, Spencer-Transfer, N. C , Lynchburg, Norfolk, 
Newport News, Richmond, Charlottesville, Strausburg, Harrisonburg, Balti- 
more, Camden, Philadelphia, Harrisburg, Wilkos-Barrc, Scianton, Bingham- 
ton, Albany, Rotterdam, Utica, Syracuse, Rochester. 

Four days* Madison, Wis , St Paul, Minneapolis, Albert Lea, Dubuque, 
Cedar Rapids, Des Moines, Ottumwa, Kiiksville, Springfield, Mo , Jackson, 
Miss , Columbia, Georgetown, S. C., Raleigh, Henderson, Washington, D C , 
Reading, Allentown, Newark, New York, Boston, London, Ont , Eric, Pa , 
Traverse City, Mich 

Upon a large base map, showing that portion of the United States 
east of Kansas City, find the localities mentioned in the list, and indicate 
at each by a numeral the day upon which freight arrives 

Connect the localities having the same arrival time by lines, thus 
dividing the map into a series of irregularly shaped zones By this means 
there is produced a time map upon a geographical or distance base 
This bemg done, construct a geographical or distance map upon a 
time basis, by laying off from Cincinnati as the center, a series of equi- 
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distant concentric circles representing days of car transit Upon the 
areas divided by these ,circles plot the localities in the above hst, and 
finally draw m the natural features, such as state, ocean, and lake 
boundaries, m proportion 

Correct Billing and Packing. — Select from the Consolidated Freight 
Classification certain illustrative descriptions of freight, and designa- 
tions as to packages, methods of packing, etc , to show the importance of 
correct description of freight shipments, and to mdicate the expense 
which poor packing and preparation for shipment may cause a shipper 

Demurrage. — Draw up a report upon the leadmg principles under- 
lying the National Car Demurrage Rules, with an explanation of the 
nature of the averaging agreement permitted 

Reference , — National Car Demurrage Rules as shown by the latest 
tariff issued by the American Railway Association, Traffic Bureau, 
Chicago, 111 

Transit Privileges. — Explain the different types of transit privileges 
granted by the i ail ways, and mdicate the restrictions placed upon their 
use 

R(fc')cncGS — Tariff circulais dealing with Transit Privileges may be 
obtained fiom the gencial height agents of the larger railway companies 
Local freight agents may have copies of some of them 

Diversion and Reconsigmnent. — Draw up a report upon the nature 
of the privileges of diversion and reconsignment for carload and less- 
than-carload shipments, granted by the railways. 

References — Tariffs explaining these services are prepared by the 
leadmg carriers, and may be had from the general freight agents 
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CREDIT AND COLLECTION 

Commercial credit is the sale of merchandise on the promise 
of future payment. It rests upon confidence in the ability and 
disposition of the debtor to fulfill his obligations. To give to 
another person credit means to make a short-time investment 
in his business; to stake one's money on the location and methods 
and talent of a particular firm, as over against competitors 
Credit permits men who have more property than opportunity 
to aid those who have more opportunity than property. It is 
one of thc^ greatest of the economic agencies by which capable 
men are selected out from among their loss competent com- 
petitors, are furnished with resources, are given enlarged oppor- 
tunity, and are aided to perform a larger service for themselves, 
their backers, and the community at large. To give credit with 
care means to encourage honest and callable men as proprietors 
of business, and to discourage those who are dishonest or incapable. 

The capital of a trading corporation is largely in the form of 
quick assets, which arc subject to high rates of depreciation and 
obsolescence, and are easily dissipated. Such security is not 
appropriate to serve as the foundation for issues of long-term 
obligations. There is little if any room for the pure investor. 
The funds for such enterprises should come from the owner- 
managers (partners or stocldiolders), from the local banks, and 
from mercantile houses which are prior in the chain of commodity 
distribution: from owners, because they can protect their prop- 
erty by their personal efforts in management, and because their 
hazard is in anticipation of a profit; from local banks because, 
by reason of proximity and first-hand knowledge of current 
financial transactions, they have an opportunity to keep informed, 
and their losses can be averaged and added to the cost of doing 
business; from mercantile houses, because in connection with the 
process of supplying commodities, they can collect information, 
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and their losses can be averaged, and offset by an addition to 
prices. 

The General Credit Policy. — The policy used in extending 
credit and m making collections should be harmonized with 
the remaining body of pohcy of the business establishment. An 
enterprise with small capital will aim at rapid circulation of 
its assets by offering hberal discounts for cash, by energetic treat- 
ment of slow accounts, and by the use of trade acceptances or 
dealer^s notes which can be discounted. An industry with a 
marked seasonal irregularity wiU be inclined to develop the 
practice of giving long terms, to induce advance ordering, while 
yet obligating customers to pay their bills as they realize upon 
their stocks. An establishment in an out-of-the-way location 
will see that it can devise easy terms for distant territory, and so 
practice market equalization by means of credit as well as by 
absorbing excess freight charges. A new firm will seek to grow 
with rapidly growing territory, by distributing its credit favors 
m young neighborhoods, and with new firms. 

Relation of Credit to Terms of Sale. — Credit is influenced 
by many of the terms of sale; and credit considerations must 
necessarily dictate many of them. This is particularly so with 
reference to discounts for prompt payment, datings, the require- 
ment of evidences of debt which can be discounted, and the 
withholding of the passage of title until payment is made in full. 

The interest calculations involved in payment have to do 
with discounts offered for anticipation, or for prompt payment, 
and with the interest charge exacted as a penalty for delay. The 
majority of the concerns which sell to dealers allow a discount 
for payment within a few days after the date of the bill. The 
most frequently employed terms are, 2-10-30-6,^' which mean 
2 per cent discount for cash in ten days, and interest at 6 per cent 
after 30 days. This allowance for payment in 10 days is at the rate 
of 73 per cent per annum: a rate which stands in marked contrast 
to the 6 per cent per annum designated for the overdue account. 
The rate of the cash discount cannot be justified, therefore, as 
interest for the use of the money for the period. Credit-giving con- 
cerns are able to borrow money at a fraction of this rate; and the 
debtor business which is sound and well managed can borrow 
money with profit to discount its bills. 
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The high rate of discounts is intended to stimulate debtors to 
prompt action, and so prevent accounts frpm slipping into that 
old '' stage where they are hard to pay. In so far as the psy- 
chology of debt paying is concerned, obligations are easiest met 
when incurred, for at that time the sense of contract obligation is 
strongest, and the value of the merchandise received is most 
vividly realized. At that time, also, the inflation of assets caused 
by the receipt of new units of capital in the form of goods has not 
yet exerted a palpable influence toward affluent methods of 
finance, from which it is hard to return to the more cramped 
calculations of doing business on one’s own capital. 

It may not be true,” said Francis A. Walker, “ that punctu- 
ality is the parent of all virtues; but unmistakably is procrastina- 
tion the mother of every vice, whether in social or personal 
character. There is nothing for making duty easy like bringing 
men sharply up to it, and firmly holding them there. On the 
other hand, obligations grow heavier and heavier the longer they 
are put off. What was first procrastinated, it is soon sought to 
evade: self-respect wilts under the reproaches of the creditor; 
dishonest suggestions arise unrebuked in the mind that would 
once have thrust them indignantly out.” ^ By making the 
fine for slowness a heavy one, the cash-discount system serves as 
a convenient touchstone of debtors, classifying them sharply into 
two groups, those who are standard and competent, and those 
who are sub-standard and who require a careful and costly nursing 
process. 

A dating is an arrangement made at the time of a sale, for treat- 
ing the bill as if the sale had taken place at a materially later date. 
The influence which, more than any other, keeps ahve the per- 
nicious practice of post-dating is the seasonal irregularity of trade. 
With post-dating often goes a special arrangement, distinct 
from the cash discount, for allowing a discount for anticipation or 
payment before the date of the bill. 

A trade acceptance is a draft drawn on the buyer by the seller, 
to the seller’s order, equal in amount and even in date with the 
invoice of a bill of goods, and sent to the buyer with the invoice, 
through a bank It calls for payment in a stated number of days 

1 Money m Its Relation to Trade and Industry, Francis A. Walker, N. Y. 
Holt, p 252 
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after date. When this draft has been countersigned by the buyer 
across its face as accepted, with the date, and the designation of 
the bank at which payment will be made, it becomes a note of the 
buyer. When endorsed by the seller and offered for discount at 
the seller’s bank, it is two-name paper, entitled to a low rate of 
discounting, because it is a double obligation, and because it is 
acceptable for rediscount with the Federal Reserve banks. Long 
used abroad, the acceptance has come into use in this country 
since 1915. In essence, it is a plan for providing commercial 
paper, arising strictly out of mercantile transactions, which is 
acceptable to the banks for discount at a low rate of interest, so 
that an element of commercial financing previously performed 
by merchandise suppliers can be transferred to the banks. 

The advantage of the acceptance accrues to the seller, for the 
acceptance is in the nature of a prompt authentication of an 
account, a means of releasing the seller’s funds at will, and a 
means of passing a credit transaction under a banker’s eye so that 
an independent fund of credit information is brought to bear. It 
is to be observed that the acceptance remains a contingent liability 
of the seller until it is paid, for it bears his name as w^ell as that of 
the firm to whom the merchandise was sold. For the buyer, the 
acceptance creates a fixed obligation, less flexible in adjustment to 
his condition than the open book account, but permitting, by 
arrangement, prepayment or extension of time as may be required 
The use of the acceptance tends to eliminate the cash discount, 
and to lengthen the term between purchase and pa 3 rment. It 
puts the buyer under the pressure of publicity with his banker 
There is a tendency to use the acceptance in a manner not originally 
contemplated by its advocates, namely, as a substitute for a 
promissory note, in the process of getting a past due account into 
better documentary form. 

In some lines of trade, conditional sales are made as a means 
of facilitating the buyer’s business with a supply of merchandise, 
without either receiving immediate payment or extending a credit. 
A conditional sale is one in which it is stipulated that the title to 
the merchandise does not pass to the seller until the merchandise 
is fuUy paid for, and that the proceeds of any sales of goods, as 
far as they can be identified, are also the property of the seller. 
Such an arrangement aims to safeguard sales to a buyer when the 
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throwing of the account m with the general mass of the buyer^s 
obligations is considered to be unwise It is suited for merchandise 
sold by local agents rather than by true retail dealers. Conditional 
sales involve problems of registration, of inamtammg the contract 
intact thi’ough the process of settlement, of proving the identity 
of the merchandise in case of fire or fraudulent transfer, and of 
procedure under the bankruptcy law. 

Sources of Information. — The most authentic source of 
information available to the credit man is the description of his 
own financial state, and of his trade plans and prospects, given 
directly by*the customer. The backbone of such a description 
is the property statement,'^ by which is meant the balance 
sheet and income or profit and loss account. The most com- 
prehensive source of information is the ratings and special reports 
of the mercantile agencies. Next to this knowledge in value are 
the reports of traveling salesmen. The salesman's reports should 
supplement all other sources, and form a running fire of comment 
from the field, which servos to keep the credit histories of the 
home office revised to date. The salesman can help the credit 
department as no one else can do, by obtaining a property state- 
ment, when one is necessary as a basis for sales, by framing a 
clear and unequivocal contract of sale, by acting as an ambassador 
in settling difficulties with customers, and by reporting the 
appearance of the customer's place of business, the character and 
probable total value of the stock in trade, the evidences of volume 
of business, and matters of common report locally. 

Other sources of information open to the credit man are bank 
reports which are reliable but reticent, since bank officials do not 
wish to perform the work of mercantile agencies. There are, 
also, the reports of organizations of local credit men, commonly 
known as credit clearing houses, the reports of credit bureaus 
of national trade associations, and the interchange of informa- 
tion which takes place by courtesy between the credit depart- 
ments of different houses. 

In recent years, it has become common practice for trade 
associations to collect and distribute credit information. As to 
the relation of this activity to the laws for the maintenance of 
freedom of trade, the present position appears to be that the 
activity is entirely legal, provided it is not coupled with efforts 
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to enforce uniform credit terms throughout the organization, or to 
establish a dead-line of elegibihty for customers, or otherwise 
hamper free competition as to the credit terms of sales. 

The Bases of Credit Personal Factors.^ — Credit rests upon 
the debtor’s ability and disposition to fulfill his financial obliga- 
tions. The debtor’s ability depends not only upon his char- 
acter and talents, but upon his property resources, and upon the 
general trade conditions, local and national, under which he works. 
We may classify the bases of credit, therefore, as three: the per- 
sonal factors, the external conditions, and the property resources. 

The importance of the one or two or three leading personalities 
in any business organization accoimts for the interest which the 
credit man has in knowing who are the active and who are the 
sleeping partners, and what changes in the personnel of the 
partners has taken place or is in prospect. In the case of a 
corporation it is important to know of the sale of blocks of stock 
which pass control to new hands. 

The study of the personality of the applicant for credit involves 
an inquiry into such matters as health, age, training, talent, appli- 
cation, economy, and fitness for the particular enterprise concerned. 
One-fourth of the failures are due to incompetence. It involves, 
also, the question of honesty — over one-tenth of the failures 
are due to fraud. As a result of the interviews which the credit 
man has with his prospective customer, he will ask himself: Has 
the customer confidence in himself? Is his education sufficient? 
What skill and persistency did he show in getting the line of 
credit he asked for? How good a grasp of the details and policies 
of his own business did he show? How well does he take care 
of his collections? What does he know about cost accounting; 
especially about such cost systems as are appropriate for his 
type of business? What does his conversation show with refer- 
ence to his knowledge of general business conditions, and the 
trade prospects of his section in particular? 

Time tests all things: so the credit man will desire to know 
how long a firm has been in its present neighborhood, and what 
length of experience in the business its managers have had. 

The Bases of Credit: External Conditions. — To judge the 
general conditions of business which effect credit advances is not 
only to determine in what phase of the trade cycle the country is 
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at any time, and decide that the next phase is likely to be, but it 
is to review the prospects of a particular bmnch of industry, and 
to estimate the conditions which determine the prosperity of a 
locality. Some industries are in a state of speculative overdevelop- 
ment; others are involved in a general process of integration into 
largo units which will crush out many small establishments; still 
others are being rendered obsolete by mechanical invention and the 
evolution of new methods of mercantile distribution. Some 
localities are cursed by non-periodic climatic changes which 
bring years of crop failure; others are single-line manufacturing 
districts, li^le to be paralyised by strikes, or to faU suddenly from 
prosperity into depression; stiU others are dependent upon a 
business of wasting assets, hke lumbering or mining, which will 
eventually work out the local supplies and move elsewhere. 

Sales on credit arc to be paid for out of the proceeds of future 
sales. The man who sells on credit must foresee the conditions 
which will influence sales during the period of repayment. In 
judging of present and future general trade movements, the various 
financial services are now prepared to render valuable aid to the 
sales manager and the credit manager. 

The Bases of Credit: Property Resources. — The ideal source 
of information on which to base a credit advance is the debtor^s 
own statement: the heart of such a statement is a signed schedule 
of assets and liabilities. Applicants for credit are sometimes 
loth to give full information as to their affairs. On the significance 
of the statement in credit giving, the National Association of 
Credit Men says: ^^A merchant who desires to serve his own best 
interests should recognize that his most valuable possession, apart 
from his actual assets, is a sound, substantial and unquestioned 
reputation as a credit risk, and that, under the prevailing conditions 
and demands of business, the most effective, and eminently the 
best way to prove his basis for credit, is to be willing to submit a 
statement of his financial condition.” 

Honest persons should welcome a chance to put themselves 
upon a basis which those who have much to hide cannot attain. 
Those who are ambitious to rise should realize that it is profitable 
to establish confidence in the minds of those who have the means 
to aid them. There is every reason why the relations between a 
credit man and the customers of his firm should be a close and 



CREDIT AND COLLECTION 593 

candid one. The business interests involved are in natural accord, 
since a credit-extending house can only prosper through the pros- 
perity of its customers. Furthermore, the credit man is the best 
financial doctor most business men ever have the privilege of com- 
ing into close touch with. 

A complete financial statement is especially desirable from 
those who are placing a first order, from such as have no credit 
rating with a mercantile agency, or who claim that their rating is 
unjust or out of date, from customers who desire to place a new 
order before an old one is paid for, and from those who are asking 
for an extension of time. 

Properly Statement Forms. — To assist applicants for credit 
in preparing acceptable statements, property report forms have 
been prepared by the National Association of Credit Men,i and 
by the American Bankers’ Association, as well as by several of the 
credit agencies. 

Analysis of Property Statements. — One of the most useful 
acquisitions for the credit manager is the abihty to analyze a 
balance sheet and an income account. It does httle good to secure 
property statements, if one does not know when a statement is 
sujfficiently full to be of value, nor how to discover inconsistencies. 
It is not the purpose of this discussion to digress into accounting: 
it must suffice to suggest a few of the more important points to be 
looked for. 

Attention should first be given to current assets, and then to 
the relation of current assets to current liabilities: after that total 
assets may be considered in relation to total liabilities. This order 
of importance follows from two facts, fibrst, that the misstatements 
in a balance sheet are more likely to be on the asset side than on 
the liability side, since it is easier (apart from fraudulent intent) 
to overstate the assets than to understate the liabilities, second, 
because the credit advance is to be limited to what can be repaid by 
the debtor’s normal merchandising operations, rather than by the 
amount which a complete liquidation of his property, including 
his fixtures, real estate, and the like, will cover. 

The general ratio of current assets to current liabilities should 
not at once be taken out of the balance sheet as the basis of judg- 

^The Property Statement form here reproduced is presented with the 
Consent of the National Association of Credit Men 
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Amount of 

Title in Name of Descnption and Location Book Value Assessed Value To Wnom 
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ment. The individual items of which these totals are composed 
must first be scrutinized, one by one, and revised or conservatively 
discounted, before usable totals are available* 

As to the item cash,'' it is desirable that this be sufficient — 
say 20 per cent of loans — to command bank favor, partly cover 
items deposited drawn on outside points, and secure low rates of 
discount* A cushion of available cash will preserve the manager 
from strain and anxiety, for he cannot expect his sales and col- 
lections to arrive on schedule time as do his notes, accounts and 
acceptances." 

As for accounts receivable," it may be asked, how much of 
them is old, and how much is pledged with banks or brokers for 
loans? The energy used in collecting will be shown by the ratio 
to sales. 

Similar questions will arise with reference to notes receivable." 
Here the paper growing out of normal merchandising operations 
is to be distinguished from that given by officers, employees, stock- 
holders, relatives, and friends. These probably are the evidenceo 
of private relations which have been interjected into the finance 
of the business. 

The item merchandise " is a danger spot. It is difficult to 
be sure that the valuation is conservative. An experienced travel- 
ing salesman's estimate as to the apparent adequacy or inade- 
quacy of every dealer's stock should be available to the credit 
man. It is to be remembered that it is only the equity above 
chattel mortgage claims, and only the merchandise owned, as 
distinguished from merchandise held on conditional sale or 
agency contract, which constitutes an asset to secure book 
accounts. 

Among liabilities accounts payable " are difficult to verify. 
An idea as to the total amount may be secured by a canvass of 
supplying houses. Here the comprehensive summaries made pos- 
sible by the compilations of trade associations and credit clearmg 
houses are of value. 

'' Notes payable " should be classified as those owing to banks, 
to brokers, to relatives, to supply houses, etc. The amount and 
distribution of these items will indicate the precautions taken by 
other creditors to secure evidences of indebtedness from the dealer. 
It is desirable, but ffifficult, to secure a complete account as to 
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contingent liabilities arising out of endorsements, guarantees, 
suits pending, and the hke. 

We now come to the ratio of current assets to current liabilities, 
which is the most important property test of the debtor. Mr. 
S. F. Brewster has quoted an authority on this ratio as follows: 

Common practice has (as far as has been made pubhc) developed 
only one general theory of extending commercial credit which has 
become accepted as more or less standard. This theory is known 
as the two-for-one rule, and consists of the principle that 
in order to establish a good credit proportion, the statement 
must show at least two dollars of current assets for every dollar of 
current liability. The reason for this measure is basically sound, 
because from a credit standpoint companies must be looked at, 
partially at least, as liquidatmg propositions, in which there is 
bound to be a shrinkage of assets, in that some accounts will be 
slow and bad, and some merchandise out of season and anti- 
quated, whereas the corresponding debt is not subject to 
shrinkage ” ^ 

Back of the ratio between current assets and current liabilities 
lies the ratio between total assets and total habilities, with the 
associated item of net worth ” which shows more fuUy the extent 
to which the debtor^s property affords a margin of safety. In 
these are involved the fixed assets and the long-term obligations. 
Fixed assets are only of value to the extent of the equity over and 
above tax liens, mortgages, dowry rights, and homestead and 
personal exemptions. 

The income, or profit and loss, account is to be examined, first 
of aU, to ascertain the amount of the annual net sales (sales less 
returns). From this figure the credit man can derive an idea as 
to whether or not the debtor has achieved a business of competent 
size; and as to what the probable influence of fixed charges is upon 
his net profits. By comparing sales with expenses, the cost of 
doing business will be revealed. This figure the credit manager 
should consider in relation to standards of average practice and 
standards of good practice. The Bureau of Business Research of 
Harvard University, in 1922 discovered the financial situation in 
the retail grocery and the retail shoe trades to be as indicated in 

^ Legal Aspects of Credit, S. F. Brewster, N. Y., 1923. Ronald Press, 
p 129. 
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the tabulation 'here reproduced.^ All figures, except those of the 
number of stores, are percentages of net sales 


Annual Sales 
1922 

Less 

THAN 

$30,000 

$30,000- 

49,000 

$50,000- 

99,000 

i 

$100,000- 

249,000 

$250,000 

AND 

Over 

Retail Shoe Stobes 

101 

102 

105 

67 

46 

Total expenses. . 

28 3 

27 0 

27 3 

28 5 

31 2 

Gross margin . . . . 

25 4 

26 9 

28 7 

29 6 

32 7 

Profit or l<=^ss . . 

2 9 

0 1 

1 4 

1 1 

1 5 


Loss 

Loss 

Profit 

Profit 

Profit 

Retail Groceey 






Stores 

64 

101 

160 

60 

58 

Total expenses 

19 9 

17 7 

17.4 

17 7 

18 5 

Giobs margin.. . 

20 3 

18 5 

18.9 

20 0 

20 1 

Not profit . 

0 4 

0 8 

1.5 

2 3 

1 6 


In 1919 the total expenses in 187 retail drug stores were found, 
by the Harvard Bureau, to be 27.6 per cent of sales the gross 
margin was 34 per cent, and the profit 6.3 per cent.-^ In the same 
year, the total expenses in 155 retail hardware stores were found 
to be 21 per cent of sales: while the gross margin was 27.1 per cent, 
and the profit 5 8 per cent.^ By the comparison of the income 
accounts of a senes of years, the credit manager can ascertam the 
general trends as to sales, expenses, and profits, and so can ascer- 
tain whether the dealer is making normal progress, is standing still, 
or IS falling behind. 

^Management Problems m Retail Grocery Stores, Cambridge, Mass. 
Bureau of Business Research, Harvard University Operating Expenses in 
Retail Shoe Stores in 1922, Cambridge, Mass. Bureau of Business Research, 
Harvard University See also Principles of Merchandising, M. T Copeland, 
Chicago, 1925. A W Shaw Co , pp 36 and 108 

^Operatmg Expenses m Retail Drug Stores m 3919 Cambridge, Mass. 
Bureau of Business Research, Harvard University Republished in Principles 
of Merchandising, M, T Copeland, Chicago, 1925 A W Shaw Co , p 40. 

’Operating Expenses m Retail Hardware Stores in 1919 Cambridge, 
Mass Bureau of Business Research, HArvard University Reprinted in 
Copeland, p 38 
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When the sales and expenses of a business can be compared 
with the total credit advances made to it, the proper term of the 
credits can be calculated. If a firm makes annual sales of $100,000 
with expenses of $20,000, and so has a sum of $80,000 apphcable 
to debts, the payment of claims should proceed at the rate of 
$222.22 per day, if the entire amount is apphed. If the debts 
average $25,000 this would mean that, where an even rotation 
was observed, any particular account should be paid in 112 days. 
If then an account stands longer, the delay suggests that there is 
either favoritism, increase of indebtedness, or diversion of funds. 

The Credit Office. — The ofl&ce system of the credit department 
is directed to the systematic recording of items of information 
bearing upon the credit standing of customers, and to the rapid 
review of the purchase orders received, in the light of this informa- 
tion. The office procedure should be designed to bring cus- 
tomers’ accounts to the attention of the credit man as infallibly as 
possible upon the occurrence of certain designated junctures which 
are deemed dangerous. 

Among such junctures are. 

(а) Line of credit used up 

(б) Account overdue 

(c) Refusal to honor draft 

(d) An unearned cash discount taken 

(e) Refusal to pay interest on overdue account. 

(/) Defective remittance, such as a check short m amount, but 
marked ^Tayment in full ” 

(g) Refusal to furnish financial statement 

(h) Rapid increase in orders above previous average 

(x) An unusually large order, placed by a slow-pay customer, who 
has recently been paying very promptly 

(j) A claim as to shortage or damage or defective quality, tardily 

presented, and under circumstances which are not con- 
vincing; especially a succession of such claims. 

(k) A claim, not warranted by the contract of sale, for arbitra- 

tion (or the return of merchandise for credit) especially, 
after a dechne of prices 

(l) Cancellation of orders, when not the custom of the trade 

(m) Fire under suspicious circumstances, especially a second or 

third fire 

(n) Report of unfavorable items of legal recoid 
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CoIjLECTIONS 

An account is a collection from the time the bill of goods is 
charged against a customer on the ledger; at least in the sense 
that, from the time when patronage on credit begins, the credit 
office should compile information which may be of use at any 
stage in the life of the account. 

The Stages of a Collection. — The history of a collection may 
be represented as a series of steps: 

1. A statement should be presented at maturity. It is 
customary among many classes of merchants to collect individual 
items into monthly statements; manufacturers, on the other 
hand, generally present each invoice as a separate bill. 

2. A statement disregarded should be promptly followed by 
a firm and candid follow-up. Promptness not only avoids a 
portion of the labor of watching accounts, and saves the interest 
and business profit of the funds otherwise locked up, but it allows 
less time for unfavorable changes to occur in the debtor's affairs. 
It is a mistaken analysis to assume that a customer's patronage 
is held by letting an old debt drag. Debtors who feel that they 
have overtaxed a creditor's generosity avoid contact, fearing a 
dun. They are more comfortable with a new concern where 
their credit is temporarily better. Debts long postponed are 
notoriously hard to pay. During the delay the debtor enjoys 
the use of the property of another, and this false situation gradu- 
ally breaks down his value sense. The longer he remains in this 
comfortable state, the more disagreeable, and finally even unfair, 
it seems to him to be obliged to change. 

3. The use of a sight draft is a recognized process of collecting, 
and one which should give no offense, provided it is known that 
a house makes a practice of using it regularly, A draft should pref- 
erably be presented through the bank with which the customer 
deals in his own town. It wiU, in such a case, be less willingly dis- 
honored; and it will be in the hands of the bank most disposed to 
grant financial assistance. 

4. A dishonored draft brings a collection to a critical point, 
where thorough investigation is needed before taking further 
steps. Investigation may lead to any one of several courses of 
action: (a) An extension of time may be granted, coupled, if pos- 
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sible, with partial payment and, in some cases, "by the obtaining 
of security. A series of notes may be arranged to fall due at 
intervals. More men will meet promptly three small pay- 

ments with intervals of time between than the aggregate of the 
payments at the average time. The dealer usually must lay 
by money in advance to meet a considerable payment, and there 
is always danger that he will use this fund for some other pur- 
pose, either to make purchases which are urged upon him, or to 
satisfy some intervening creditor.’’ (h) An account may be 
transferred to a collection agency if the credit department is not 
strong, (c) The last stage of a collection lands it either in the 
hands of an attorney, or in the list of bad debts charged up to 
profit and loss. 

5. The entrance of an attorney ends amicable relations. All 
collection efforts short of suit should, therefore, be made before 
an account is placed in the hands of an attorney. This is equiv- 
alent to saying that the use of an attorney m prolonged efforts 
at collection is a mistake. An attorney should demand settle- 
ment or security; if neither is forthcoming, suit should be begun 
or the matter finally dropped. 

Credit Adjustment Bureaus. — When an insolvent business 
is to be liquidated for the benefit of creditors, under the provisions 
of the bankruptcy act, the procedure is, after the filing of a petition, 
to appoint a receiver, adjudge the debtor a bankrupt, prepare 
lists of the creditors and of the debtor’s assets, elect a trustee, 
collect the assets and convert them into cash, estabhsh proof of 
the debts, declare dividends, and grant a certificate of discharge 
to the debtor. This law is most valuable. It is responsible 
for the fact that the former wild scramble of creditors to get 
ahead of each other in fihng attachments on debtor’s property 
no longer takes place. It is responsible also for the further fact 
that transfers of property intended to defraud creditors or favor 
certain of them at the expense of others are largely decreased. 
^Nevertheless, the operations of receivers in taking temporary 
charge of bankrupt estates, and of trustees in collecting and reduc- 
ing to money the property of bankrupts, are usually performed 
by young attorneys who are ignorant of business methods, or by 
business men whose own affairs have not prospered sufficiently 
to fully occupy them, and hence are frequently marked by waste 
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and delays and tlic use of value-destroying methods of liquidation. 
It is a general opinion among credit officers that bankruptcy 
proceedings result in destroying onc-third of the value of the assets 
involved^ and in paying to creditors thirty-three and one-third 
cents on the dollar, or less. 

To avoid as much as possible of these losses and expenses, 
the members of the National Credit Men^s Association have 
organized, in many cities, credit adjustment bureaus, which 
undertake to act as trustees representing creditors, and to 
liquidate property in an expert manner, with the use of the most 
approved mercantile methods. As a general rule, these bureaus 
are able to distribute to creditors somewhat more than fifty cents 
on the dollar. 

Credit Insurance. — Credit insurance is better described by 
the English title, “ Excess bad debt insurance. '' It is a form of 
insurance offered to cover unusual losses in collection. In tak- 
ing out a policy the average bad debt loss of the insured firm is 
calculated for a period of five years last preceding. This per- 
centage IS set down as the own or initial loss and is not covered 
by the insurance. Losses on accounts above this percentage 
which result from the insolvency of the debtor are then divided 
into two classes: first, those involving customers who had, at 
the time the credit was extended, a capital and first or second- 
grade credit rating m the books of an agreed mercantile agency 
and, second, losses on customers not having such ratings. Losses 
on rated customers are covered in full by the policy, except that 
the sum insured on any one account is not to exceed a specified 
sum. Losses on customers without ratings are partly insured, 
that is to say, the company purchasing the policy becomes co- 
insurer with the insurance company in respect to such losses. 
Some of the advantages claimed for this form of indemnity are 
(a) that a known premium replaces an unknown loss, so that an 
offsetting charge can be inserted m price; (6) that trial balances 
can show the actual value of accounts receivable; (c) that credit 
accounts are made a more acceptable collateral for bank loans; 
(d) that the maximum amount insurable for any individual account 
can be used as the credit limit with customers without offending 
them. 
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Peoblems 

Property Statement. — ^What danger signals are to be found in the 
following statement made by a firm on January 29, 1923? The Presi- 
dent of this company was arrested on Federal perjury charge on March 


6, 1924. 

Assets Liahilxties 

Merchandise $3,560.70 Capital stock issued . . .$10,044 23 

Accounts . . 1,214.30 

Notes 1,850 00 

Cash 3,419.23 


Total $10,044 23 Total .. . . $10,044 23 


A Second Property Statement. — Is there anjrthmg to object to m the 
following property statement, by reason of which a credit manager might 
desire to make further investigation before grantmg credit? 

Assets Liabilities 

Stock on hand . $10,000 00 For Merchandise and 

Outstanding accounts 7,000.00 trade acceptances . $5,600 00 

Stocks and Liberty Surplus m business 12,600 00 

bonds . 1,200 00 


Total $18,200.00 Total . $18,200.00 

In addition to this statement, the merchant mentioned owning some 
real estate, without giving a value He stated that his annual turn- 
over was $50,000 and his annual expenses $16,000 

A TMrd Property Statement. — Criticise the following statement 
made by a wholesale grocery concern. 


A-Ssets Liahilities 

Cash $406,826.32 Bills payable. $1,100,000.00 

Accounts receivable 1,806,715.14 Accounts payable . 206,530 45 

Merchandise. . . 1,783,945.60 Money on deposit . 723,942.19 

Real Estate . 1,643,000 00 First Mtg. bonds . 1,500,000 00 

Machinery, wagons, Preferred stock 1,500,000 00 

trucks. . . . 157,435 00 Common stock. 1,000,000 00 

GoodwiU 1,000,000 00 Surplus . 767,449 42 


Total . ... $6,797,922.06 Total $6,797,922 06 


What additional information, if any, would you desire, if you were 
a banker, and this corporation had applied to you for a loan of several 
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hundred thousand "dollars, to be made on unsecured notes of the cor- 
poration? On the present showing could any objection be made to such 
a loan^i^ 

A Fourth Property Statement. — A merchant gave the following 
verbal property statement on Nov. 15, 1923. 

Assess LiaUhties 

Cash m bank $ 200 00 For merchandise 

Accounts receivable . 4,000 00 Surplus 

Fixtures , 100 00 

Stock in trade. . . 10,000.00 


Total . $14,300.00 Total $14,300.00 

On May 5, 1923, the merchant gave the following verbal statement 

Liabilities 

Cash m bank $350 00 For merchandise 

Accounts receivable , . 5,000.00 Loan from bank , . 

Fixtures , 1,000 00 Surplus in business 

Stock . . . . 15,000 00 


Total $21,350 00 Total . . $21,350.00 

What is there, if anything, in this record to excite suspicion, or to call 
for further investigation before granting a merchandise credit? 

The Reports of Financial Agencies. — Secure sample reports from 
various financial services, such as The Harvard Economic Service, 
Cambridge, Mass., The Brookmire Economic Service, 25 W. 45th St , 
N. Y C , The Business Conditions Service, Alexander Hamilton Institute, 
Astor Place, N. Y. C., Moody's Investor's Service, 35 Nassau St,, N Y. C , 
Babson Statistical Organization, Wellesley Hills, Mass., and others 
Examine these reports and show how they may be made of use to the 
credit manager in determining general credit policies. 
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INTEREST TABLES 


, Amount of 1 at Compound Interest 


Periods 

2% 

2|% 

3% 

3i% 

4% 

5% 

6% 

7% 

1 

s% 

1 

1 

02 

1 025 

1 03 

1 035 

1 04 

1 05 

1 

06 

1 07 

1 

08 

2 

1 

0404 

1 05063 

1 0609 

1 07123 

1 0816 

1 1025 

1 

1236 

1 1449 

1 

1664 

3 

1 

06121 

1 07689 

1 09727 

1 10872 

1 12486 

1 15763 

1 

19102 

1 22504 

1 

25971 

4 

1 

08243 

1 10381 

1 12551 

1 14752 

1 16986 

1 21551 

1 

26248 

1 31080 

1 

36049 

5 

1 

10408 

1 13141 

1 15927 

1 18769 

1 21665 

1 27628 

1 

33822 

1 40255 

1 

46933 

6 

1 

12616 

1 15969 

1 19405 

1 22926 

1 26532 

1 34010 

1 

41852 

1 50073 

1 

58687 

7 

1 

14869 

1 18869 

1 22987 

1 27228 

1 31593 

1 40710 

1 

50363 

1 60578 

1 

71382 

8 

1 

17166 

1 21840 

1 26677 

1 31681 

1 36857 

1 47746 

1 

59385 

1 71819 

1 

85093 

9 

1 

19509 

1 24886 

1 30477 

1 36290 

1 42331 

1 55133 

1 

68948 

1 -*83846 

1 

99900 

10 

i 1 

21900 

1 28008 

1 34392 

1 41060 

1 48024 

1 62890 

1 

79085 

1 96715 

2 

15893 

11 

1 

24337 

1 31209 

1 38423 

1 45997 

1 53945 

1 71034 

1 

89830 

2 10485 

2 

33164 

12 

1 

26824 

1 34489 

1 42576 

1 51107 

1 60103 

1 79586 

2 

01220 

2 25219 

2 

51817 

13 

1 

29361 

1 37851 

1 46853 

1 56396 

1 66507 

1 88565 

2 

13293 

2 40985 

2. 

,71962 

14 

1 

31948 

1 41297 

1 51259 

1 61869 

1 73168 

1 97993 

2 

26090 

2 57853 

2 

93719 

15 

1 

34587 

1 44830 

1 55797 

1.67535 

1 80094 

2 07893 

2 

39656 

2 75903 

3 

17217 

16 

1 

37279 

1 48451 

1 60471 

1 73399 

1 87298 

2 18287 

2 

54035 

2 95216 

3 

42594 

17 

1 

40024 

1 52162 

1 65285 

1 79468 

1 94790 

2 29202 

2 

69277 

3 15882 

3 

70002 

18 

1 

42825 

1 55966 

1 70243 

1 85749 

2 02582 

2 40662 

2 

87434 

3 37993 

3 

99602 

19 

1 

45681' 

1 59865 

1 75351 

1 92250 

2 10685 

2 52695 

3 

02560 

3 61653 

4 

31570 

20 

1 

48595 

1 63862 

1 80611 

1 98979 

2 19112 

2 65330 

3 

20714 

3 86968 

4 

66096 

21 

1 

51567 

1 67958 

1 86029 

2 05943 

2 27877 

2 78596 

3 

39956 

4 14056 

5 

03383 

22 

1 

54598 

1 72157 

1 91610 

2 13151 

2 36992 

2 92526 

3 

60354 

4 43040 

5 

43654 

23 

1 

57690 

1 76461 

1 97359 

2 20611 

2 46472 

3 07152 

3 

81975 

4 74053 

5 

87146 

24 

1 

60844 

1 80873 

2 03279 

2 28333 

2 56330 

3 22510 

4 

04893 

5 07237 

6 

34118 

25 

1 

64061 

1 85394 

2 09378 

2 36324 

2 66584 

3 38635 

4 

29187 

5 42743 

6 

84848 

26 

1 

67342 

1 90029 

2 15659 

2 44596 

2 77247 

3 55567 

4 

54938 

5 80735 

7 

39635 

27 

1 

70689 

1 94780 

2 22129 

2 53157 

2 88337 

3 73346 

4 

82235 

6 21387 

7 

98806 

28 

1 

74102 

1 99650 

2 28793 

2 62017 

2 99870 

3 92013 

5 

11169 

6 64884 

8 

62711 

29 

1 

77584 

2 04641 

2 35657 

2 71188 

3 11865 

4 11614 

5 

41839 

7 11426 

9 

31727 

30 

1 

81136 

2 09757 

2 42726 

2 80679 

3 24340 

4 32194 

5 

74349 

7 61226 

10 

06266 

31 

1,84759 

2 15001 

2 50009 

2 90503 

3 37313 

4 53804 

6 

08810 

8 14511 

10 

86767 

32 

1 

88454 

2 20376 

2 57508 

3 00671 

3 50806 

4 76494 

6 

45339 

8 71527 

11 

73708 

33 

1 

92223 

2 25885 

2 65234 

3 11194 

3 64838 

5 00319 

6 

84059 

9 32534 

12 

67605 

34 

1 

96068 

2 31532 

2 73191 

3 22086 

3 79432 

5 25335 

7 

25103 

9 97811 

13 

69013 

35 

1 

99989 

2 37321 

2 81386 

3 33359 

3 94609 

5 51602 

7 

68609 

10 67658 

14 

78534 

36 

2 

03989 

2 43254 

2 89828 

3 45027 

4 10393 

5 79182 

8 

14725 

11 42394 

15 

96817 

37 

2 

08069 

2 49335 

2 98523 

3 57103 

4 26809 

6 08141 

8 

63609 

12 22362 

17 

24563 

38 

2 

12230 

2 55568 

3 07478 

3 69601 

4 43881 

6 38548 

9 

15425 

13 07927 

IS 

62528 

39 

2 

16474 

2 61957 

3 16703 

3 82537 

4 61637 

6 70475 

9 

70351 

13 99482 

20 

11530 

40 

2 

20804 

2 68506 

3 26204 

4 95926 

4 80102 

7 03999 

10 

28572 

14 97446 

21 

72452 


609 



Periods ‘ 


610 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


PKBRis'kT Worth op 1 at Compottnd Interest 


Periods ‘ 

!l 

2% 

2i% 

3% 

35% 

4% 

5% 

6% 

6% 

8% 

1 ( 

) 08039 ( 

) 97561 ( 

3 97087 1 

0 96018 1 

0 00154 1 

0 95238 

0 94340 

0 93458 I 

0 93593 

2 

06117 

95181 

94260 

93551 

92456 

90703 

.89000 

87344 

85734 

3 

04232 

92856 

91514 

90192 

88900 

8G384 

83962 

81630 

79383 

4 

92385 

90696 

88849 

.87144 

85480 

82270 

79209 

76290 

73503 

5 

90573 

88386 

86261 

84197 

82193 

78353 

74726 

71299 

68058 

6 

88797 

86230 

83748 

81350 

79031 

74621 

70496 

66634 

63017 

7 

87056 

84127 

81309 

78600 

75992 

71068 

66506 

62275 

58349 

8 

85349 

82075 

78941 

75941 

73069 

67684 

62741 

58201 

54027 

9 

83676 

#80073 

76642 

73373 

70259 

64461 

69190 

64393 

50025 

10 

82035 

78120 

74409 

70892 

67556 

61391 

.65839 

.60835 

46319 

11 

80426 

76214 

,72242 

08405 

04958 

58468 

62679 

47509 

42888 

12 

78819 

74366 

70138 

66178 

02460 

.55683 

40697 

44401 

39711 

13 

77303 

72542 

68005 

63940 

60057 

53032 

.46884 

41496 

30770 

14 

75788 

.70773 

66112 

61778 

57748 

50507 

44230 

38782 

34046 

15 

74301 

60017 

64186 

59680 

55526 

48102 

41727 

36245 

31524 

16 

72845 

67362 

.62317 

57071 

53301 

45811 

39365 

33873 

29189 

17 

71416 

65720 

60511 

55720 

51337 

43630 

37136 

31657 

27027 

18 

70016 

64117 

58739 

53836 

49363 

41552 

35034 

20586 

25025 

19 

68643 

62553 

57020 

52016 

47404 

39573 

33051 

27651 

23171 

20 

67297 

61027 

.55368 

50257 

46039 

37689 

31180 

25842 

21455 

21 

65978 

.69539 

63756 

48557 

43883 

35894 

29410 

24161 

19866 

22 

64684 

68086 

52189 

46016 

42196 

34185 

27761 

22571 

18394 

23 

63416 

,66670 

.50660 

.45329 

40573 

.32')57 

26180 

.21095 

17032 

24 

62172 

65288 ! 

.49193 

43796 

39012 

31007 

24698 

19715 

16770 

25 

60953 

63930 

.47701 

42316 

37512 

20530 

23300 

,18425 

14602 

26 

59758 

,62623 

46369 

,40884 

36069 

28124 

21981 

17220 

13520 

27 

.58586 ! 

51340 

45019 

39501 

.34682 

26785 

20737 

10093 

,12519 

28 

57437 

.60088 

43708 

38165 

33348 

25609 

.19563 

15040 

11591 

29 

66311 

.48866 

42435 

36875 

32065 

.24295 

18456 

14056 

10733 

30 

65207 

47674 

41199 

36628 

.30832 

23138 

17411 

.13137 

09938 

31 

64125 

46611 

39999 

34423 

29646 

22036 

16425 

12277 

09202 

32 

53063 

46377 

38834 

33269 

28506 

20987 

. 15496 

11474 

08620 

33 

62023 

44270 

37703 

32134 

.27409 

19987 

.14619 

,10723 

07889 

34 

61003 

43191 

36604 

31048 

26365 

19035 

13791 

10022 

07305 

36 

60003 

42137 

.35538 

29998 

25342 

18129 

.13011 

09366 

06763 

36 

49022 

,41109 

34503 

28983 

24367 

17266 

. 12274 

08754 

06262 

37 

48061 

40107 

33498 

28003 

23430 

16444 

11579 

08181 

05799 

38 

47119 

39128 

32523 

27056 

22629 

16661 

10924 

07646 

05369 

39 

,46196 

38174 

31575 

26141 

21662 

14915 

10306 

07146 

04971 

40 

46290 

37243 

30666 

.25257 

20830 

14205 

09722 

06678 

04603 



INTEREST TABLES 


611 


Amount ofA peb Annum, Paid at the End of" Each Pebiod 


Periods 

2% 

21% 

3% 

31% 

4% 

5% 

6% 

7% 

8% 

1 

1 


1 

1 

1 

1 

1 

1 

1 

2 

2 02 

2 025 

2 03 

2 035 

2 04 

2 05 

2 06 

2 07 

2 08 

3 

3 0604 

3 07563 

3 0909 

3 10623 

3 1216 

3 1525 

3 1836 

3 21490 

3 24640 

4 

4 12161 

4 15252 

4 18363 

4 21494 

4 24646 

4 31013 

4 37462 

4 43994 

4 50611 

5 

5 20404 

5 25633| 

5 30914 

5 36247 

5 41632 

5 52563 

5 63709 

5 75074 

5 86660 

6 

6 30812 

6 38774 

6 46841 

6 55015 

6 63298 

6 80191 

6 97532 

7 15329 

7 33593 

7 

7 43428 

7 54743 

7 66246 

7 77941 

7 89829 

8 14201 

8 39384 

8 65402 

8 92280 

8 

8 58297 

8 736121 

8 89234 

9 05169 

9 21423 

9 54911 

9 89747 

10 25980 

10.63663 

9 

9 75463! 

9 95452 

10 15911 

10 36850 

10 58280 

11 02656 

11 49132 

11 g7799 

12 48756 

10 

10 94972' 

11 20338 

11 46388 

11 73139 

12 00611 

12 57789 

13 18079 

13 81645 

14 48656 

11 

12 16872 

12 48347 

12 80780 

13 14199 

13 48635 

14 20679 

14 97164 

15 78360 

16 64549 

12 

13 41209 

13 79555 

14 19203 

14 60196 

15 02581 

15 91713 

16 86994 

17 88845 

18 97713 

13 

14 68033 

15 14044 

15 61779 

15 11303 

16 62684 

17 71298 

18 88214 

20 14064 

21 49530 

14 

15 97394 

16 51895 

17 08632 

17 67699 

18 29191 

19 59863 

21 01507 

22 55049 

24 21492 

15 

17 29342 

17 93193 

18 59891 

19 29568 

20 02359 

21 57856 

23 27597 

25 12902 

27 15211 

16 

18 63929 

19 38022 

20 15688 

20 97103 

21 82453 

23 65749 

25 67253 

27 88805 

30 32428 

17 

20 01207 

20 86473 

21 76159 

22 70502 

23 69751 

25 84037 

28 21288 

30 84022 

33 75023 

18 

21 41231 

22 38635 

23 41444 

24 49969 

25 64541 

28 13238 

' 30 90565 

33 99903 

37 45024 

19 

22 84056 

23 94601 

25 11687 

26 35718 

27 67123 

30 53900 

33 75999 

37 37896 

41 44626 

20 

24 29737 

25 54466 

26 87037 

28 27968 

29 77808 

33 06595 

36 78559 

40 99549 

45 76196 

21 

25 78332 

27 18327 

28 67649 

30 26947 

31 96920 

35 71925 

39 99273 

44 86518 

50 42292 

22 

27 29899 

28 86286 

30 53678 

32 32890 

34 24797 

38 50521 

43 39229 

49 00574 

55 45376 

23 

28 84496 

30 58443 

32 45288 

34 46041 

36 61789 

41 43048 

46 99583 

53 43614 

60 89330 

24 

30 42186 

32 34904 

34 42647 

36 66553 

39 08260 

44 50200 

50 81558 

58 17667 

66 76476 

25 

j32 03030 

34 15776 

36 45926 

38 94986 

41 64591 

47 72710 

54 86451 

63 24904 

73 10594 

26 

33 67091 

36 01171 

38 55304 

41 31310 

44 31774 

51 11345 

59 15638 

68 67647 

79 95442 

27 

35 34432 

37 91200 

40 70963 

43 75906 

47 08421 

54 66913 

63 70577 

74 48382 

87 35077 

28 

37 05121 

39 85980 

42 93092 

46 29063 

49 96758 

58 40258 

68 52811 

80 69769 

95 33883 

29 

38 79223 

41 85630 

45 21885 

48 91080 

52 96629 

62 33271 

73 63980 

87 34653 

103 96594 

30 

40 56808 

43 90270 

47 57542 

51 62268 

56 08494 

66 43885 

79 05819 

94 46079 

113 28321 

31 

i42 37944 

46 00027 

50 00268 

54 42947 

59 32834 

70 76079 

84 80168 

102 07304 

123 34587 

32 

!44 22703 

48 15028 

52 50276 

57 33450 

62 70147 

75 29883 

90 88978 

110 21815 

134 21354 

33 

146 11157 

50 35403 

55 07784 

60 34121 

66 20953 

80 06377 

97 34316 

118 93343 

145 95062 

34 

I48 03380 

52 61289 

57 73018 

63 45315 

69 85791 

85 06696 

104 18375 

128 25876 

158 62667 

35 

49 99448 

54 92821 

60 46208 

66 67401 

73 65222 

90 32031 

111 43478 

138 23688 

172 31680 

36 

51 99437 

57 30141 

63 27594 

70 00760 

77 59831 

95 83632 

119 12087 

148 91346 

187 10215 

37 

54 03425 

59 73395 

66 17422 

73 45787 

81 70225 

101 62814 

127 26812 

160 33740 

203 07032 

38 

56 11494 

62 22730 

69 15945 

77 02890 

85 97034 

lOr 70955 

135 90421 

172 56102 

220 31595 

39 

58 23724 

64 78298 

72 23423 

80 72491 

90 40915 

114 09502 

145 05846 

185 64029 

238 94122 

40 

60 40199 

67 40256 

75 40126 

84 55028 

95 02552 

120 79977 

154 76197 

199 63511 

259 05652 



j Periods 


612 ADMINISTRATION OF INDUSTRIAL ENTERPRISES 


PiucsENT Worth 'of 1 I’nit Annum, Paid at the End gp Each Period 


1 

2 

d 

4 

5 

6 
7 
S 

9 
10 

11 

12 

I i 

I I 
r> 
1() 
17 
IS 

10 
20 

21 

22 

23 I 

24 

2r) 

2C> 

27 

28 
20 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 



3i% 

3/(1 

3 


4 % 

0 /o 

b% 

7 % 

8% 

0 OSOiO 

0 075(»1 

0 070S7 

0 

066 IS 

0 

00151 

0 

0 52 38 

0 

OHIO 

0 03458 

0 92593 

1 9U")() 

1 02712 

1 01317 

1 

80060 

1 

68000 

1 

85011 

1 

S3 330 

1 80802 

1 

78326 

2 S8JSS 

2 85602 

2 S28()l 

2 

S01()4 

2 

77500 

2 

72 325 

0 

67 301 

2 ()24 32 

2 

57710 

3 8077 i 

3 76107 

i 71710 

3 

6730S 

3 

02000 

d 

54505 

3 

46511 

3 38721 

3 

31213 

4 7134G 

4 64581 

4 57071 

4 

51505 

4 

45182 

4 

320 48 

4 

21236 

4 10020 

3 99271 

3 601 U 

5 50811 

5 41710 

5 

32855 

5 

24214 

5 

07 560 

4 

91732 

4 76654 

4 

62288 

b 47100 

6 34039 

6 23028 

6 

1145 4 

6 

00205 

5 

78637 

5 

58238 

5 38929 

5 

20637 

7 32518 

7 17014 

7 01960 

6 

87306 

6 

73271 

6 

46321 

6 

20079 

5 97130 

5 74664 

8 16221 

♦7 97087 

7 7861 1 

7 

60760 

7 

4.3.533 

7 

10782 

6 

80160 

6 51523 

6 

24689 

8 98259 

8 75206 

8 53020 

8 

31661 

8 

11090 

7 

72174 

7 

36009 

7 023 58 

6 

71008 

9 7868") 

9 51121 

0 25262 

0 

001 55 

8 

76018 

8 

50641 

7 

SSGS7 

7 40867 

7 

13896 

TO '■>7 0^4 

10 25771) 

0 05100 

0 

6() { 13 

<) 

38507 

8 

86 325 

8 

38 384 

7 04260 

7 

53308 

U U8i7 

10 OS ns 

10 61106 

to 

>027 I 

, 0 

OS 56 5 

i 

30 357 

s 

8 5268 

8 3.5765j 

7 

00378 

12 10621 

n 60001 

11 2<)()07 

;io 

02052 

,10 

5() > 1 2 

I 0 

S<),S61 

0 

20 108 

8 71547 

.S 

24424 

12 Sl‘)2(* 

12 181 IS 

11 <),>70l 11 

51711 11 

!1S1<) 

lio 

37<)6() 


71225 

0 io:9i| 

8 

55948 

1 i 17771 

1 { 0 >500 

12 561 M)'l2 

00 112 

'll 

652 30 

U) 

8 5777 

10 

10500 

9 44665 

8 

85137 

11 201S7 

13 71220 

n 16612 

|,2 

651 ^2 

42 

l()5()7 

In 

27107 

10 

17726 

9 76 322 

9 

12164 

1 1 0020 i 

11 15116 

1 1 75151 

1 1 

1S0()S12 

65030 


6S‘)50 10 

82760 

10 05000 

9 

37189 

r> 67816 

11 07SS0 

U 12180 

1 i 

7OOS1I13 

1 3 3<) 1 

r- 

osr> 52 

11 

15S12 

10 33560 

0 

60360 

16 33113 

15 58<)16 

11 87717 

11 

21240 

jU 

500 3 3 


16221,11 

46002 

10 59401 

0 

81815 

17 01121 

16 18155 

15 11502 

u 

60707 

'll 

02016 


8211511 

76 408 

10 83553 

10 

01081 

17 05803 

16 76511 

15 01602 

;|l5 

16712 

:'l4 

45112 

13 

16 300 1 2 

01158 

11 06124 

10 

20074 

18 20220 

17 31211 

16 4116115 

6204 n 4 

656S1,1 3 

4SS57 

'12 

30 3 58 

41 27210 

10 

37106 

18 01303 

17 88100 

16 0355116 

058 17 

4 5 

24606113 

70864,12 

550 56 

11 16033 

10 

52876 

10 52116 

18 12118 

17 4ni5'lG 

48151)15 

6220S 

.14 

00 30142 

783 36 

11 65 35840 

67478 

>0 12104 

18 05061 

17 87684|16 

800 35 


06277 

14 

37510 ! 13 

00317 

11 82,57810 

8090S 

20 70600 

10 46101 

18 1270 ij 17 

2S5 36jl6 

32050 

11 

64303 

13 

21053 

11 08671 

10 

03516 

21 2S127 

19 96480 

18 76111 

,17 

06702 

I'lO 

66306 

.14 

8081 3 

13 

40616 

12 13711 

11 

05108 

21 84 438 

1 20 45355 

10 18845118 

0 3577 16 

98,371 

.15 

14107 

1 3 

59072 

12 27767 

11 

15841 

22 3964G 

. 20 93030 

10 6001^ 

[[18 

3020517 

29203 

;i5 

37245 

13 

76183 

12 40004 

11 

25778 

22 9377C 
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